WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCX 

INTERNATIONAL APPLICATION PUBUSHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification ^ : 

C07D 241/20, A61K 31/495, C07D 
401/12, 405/12, 253A)7, 241/18 



Al 



(11) International Publication Number: WO 98/11075 

(43) International Publication Date: 19 March 1998 (19.03.98) 



(21) International Application Number: PCT/US97/I6252 

(22) International Filing Date: 15 September 1997 (15.09.97) 



(30) Priority Data: 

60/026,373 



16 September 1996 (16.09.96) US 



(71) Applicant: THE DU PONT MERCK PHARMACEUTICAL 

COMPANY [US/US]; 1007 Market Street, Wilmington, DE 
19898 (US). 

(72) Inventors: ARVANITIS, Argyrios, Georgios; 101 Willow Glen 

Road, Kennett Square, PA 19348 (US). OLSON, Richard, 
Eric; 600 Silverside Road. Wilmington, DE 19809 (US). 
ARNOLD, Charles, R., Ill; 96 East Violette, New Castle, 
DE 19720 (US). FRIETZE, William, E.; 900 Menrybcll 
Lane, Kennett Square, PA 19348 (US), 

(74) Agent: LARSEN, Scott. K.; The du Pont Merck Pharmaceutical 
Company, Legal/Patent Records Center, 1007 Maiicet Street, 
Wilmington, DE 19898 (US). 



(81) Designated States: AM, AU, AZ, BR, BY, CA, CN, CZ. EE, 
HU. IL. JP, KG, KR, KZ, LT, LV, MD, MX, NO, NZ. 
PL, RO. RU, SG. SI, SK, TJ, TM, UA. VN, Eurasian patent 
(AM, AZ, BY, KG. KZ, MD, RU, TJ. TM), European patent 
(AT. BE, CH, DE, DK, ES, FI, PR, GB, GR, IE, IT. LU. 
MC, NL, PT, SE). 



Published 

With international search report. 

Before the expiration of the time limit for amending the 
claims and to be republished in the event of the receipt of 
amendments. 



(54) Title: PYRAZINONES AND TRIAZINONES AND THEIR DERIVATIVES THEREOF 
(57) Abstract 

Corticotropin releasing factor (CRF) antagonists of Formula (I), and their use 
in treating psychiatric disorders and neurological diseases including major depression, 
anxiety-related disorders, post-traumatic stress disorders, supranuclear palsy and eating 
disorders. 



R 



R3 



(I) 



Y 
I 

Ar 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


ES 


Spain 


LS 


Lesotho 


SI 


Slovenia 


AM 


Annenia 


FI 


Pmland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austria 


FR 


France 


LU 


Luxmibourg 


SN 


Senegal 


AU 


Australia 


GA 


Gabon 


LV 


Latvia 


SZ 


Swaziland 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


BA 


Bosnia and Herzegovina 


GE 


Georgia 


MD 


Republic of Moldova 


TG 


Togo 


BB 


Barbados 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


Turkmenistan 


BF 


Burkina Paso 


GR 


Greece 




Republic of Macedonia 


TR 


Turkey 


BG 


Bulgaria 


HU 


Hungary 


ML 


Mali 


TT 


Trinidad and Tobago 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Brazil 


IL 


Israel 


MR 


Mauritania 


UG 


Uganda 


BY 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


UZ 


Uzbekistan 


CF 


Central African Republic 


JP 


Japan 


NE 


Niger 


VN 


Viet Nam 


CG 


Congo 


KE 


Kenya 


NL 


Netherlands 


YU 


Yugoslavia 


CH 


Switzerland 


KG 


Kyrgyzstan 


NO 


Norway 


ZW 


Zimbabwe 


CI 


C6le d*l voire 


KP 


Democralic People*s 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Korea 


PT 


Portugal 






cu 


Cuba 


KZ 


Kazakstan 


RO 


Romania 






cz 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian Federation 






DE 


Germany 


LI 


Liechtenstein 


SD 


Sudan 






DK 


Denmaric 


LK 


Srt Lanka 


SE 


Sweden 






EE 


Estonia 


LR 


Liberia 


SG 


Singapore 







wo 98/11075 



PCT/US97/16252 



TITLE 

PYRAZINONES AND TRIAZINONES AND THEIR DERIVATIVES '^HEREOF 

FIELD OF THE INVENTION 
5 This invention relates to novel compounds and 

pharmaceutical compositions, and to methods of using same 
in the treatment of psychiatric disorders and neurological 
diseases including major depression, anxiety-related 
disorders, post-traumatic stress disorders, supranuclear 
10 palsy and eating disorders , 

BACKGROUND OF T HE INVENTION 
Corticotropin releasing factor (herein referred to as 
CRF) , a 41 amino acid peptide, is the primary physiological 
15 regulator of proopiomelanocortin (POMC) -derived peptide 

secretion from the anterior pituitary gland [J. Rivier et 
al., Proc. Nat. Acad. Sci. (USA) 80:4851 (1983); W. Vale 
et al.. Science 213:1394 (1981)]. In addition to its 
endocrine role at the pituitary gland, immunohistochemical 
20 localization of CRF has demonstrated that the hormone has a 
broad extrahypothalamic distribution in the central nearvous 
system and produces a wide spectrum of autonomic, 
electrophysiological and behavioral effects consistent with 
a neurotransmitter or neuromodulator role in brain [W. 
25 Vale et al . , Rec. Prog. Horm. Res. 39:245 (1983); G.F. 
Koob, Persp. Behav. Med. 2:39 (1985); E.B. De Souza et 
al., J. Neurosci. 5:3189 (1985)]. There is also evidence 
that CRF plays a significant role in integrating the 
response of the immune system to physiological, 
30 psychological, and immunological stressors [J.E. Blaloclc, 
Physiological Reviews 69:1 (1989); J.E. Morley, Life Sci. 
41:527 (1987) ] . 

Clinical data provide evidence that CRF has a role in 
psychiatric disorders and neurological diseases including 
35 depression, anxiety-related disorders and eating disorders. 
A role for CRF has also been postulated in the etiology and 
pathophysiology of Alzheimer's disease, Par]cinson's 
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disease, Himtington's disease, progressive supranuclear 
palsy and amyotrophic lateral sclerosis as they relate to 
the dysfunction of CRF neurons in the central nervous 
system [for review see E.B. De Souza, Hosp. Practice 23:59 
5 (1988) ] . 

In affective disorder, or major depression, the 
concentration of CRF is significantly increased in the 
cerebral spinal fluid (CSF) of drug-free individuals [C.B. 
Nemeroff et al . , Science 226:1342 (1984); CM. Banki et 

10 al., An. J". Psychiatry 144:873 (1987); R.D. France et al . , 
Biol. Psychiatry 28:86 (1988); M. Arato et al . , Biol 
Psychiatry 25:355 (1989)]. Furthermore, the density of 
CRF receptors is significantly decreased in the frontal 
cortex of suicide victims, consistent with a hypersecretion 

15 of CRF [C.B. Nemeroff et al.. Arch. Gen. Psychiatry 45:577 
(1988)]. In addition, there is a blunted 
adrenocorticotropin (ACTH) response to CRF (i,v. 
administered) observed in depressed patients [P.W. Gold et 
al.. Am J. Psychiatry 141:619 (1984); F. Holsboer et al . , 

20 Psychoneuroendocrinology 9:147 (1984); P.W. Gold et al . , 

New Eng. J. Med, 314:1129 (1986)]. Preclinical studies in 
rats and non-human primates provide additional support for 
the hypothesis that hypersecretion of CRF may be involved 
in the symptoms seen in human depression [R.M. Sapolsky, 

25 Arch. Gen. Psychiatry 46 : 1041 (1989)]. There is 

preliminary evidence that tricyclic antidepressants can 
alter CRF levels and thus modulate the numbers of CRF 
receptors in brain [Grigoriadis et al . , 
Neuropsychopharmacology 2 : 53 (1989) } . 

30 There has also been a role postulated for CRF in the 

etiology of anxiety-related disorders. CRF produces 
anxiogenic effects in animals and interactions between 
benzodiazepine / non-benzodiazepine anxiolytics and CRF 
have been demonstrated in a variety of behavioral anxiety 

35 models [D.R. Britton et al . , Life Sci. 31:363 (1982); C.W. 
Berridge and A.J. Dunn Regul. Peptides 16:83 (1986)]. 
Preliminary studies using the putative CRF receptor 
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antagonist a-helical ovine CRF (9-41) in a variety of 
behavioral paradigms demonstrate that the antagonist 
produces "anxiolytic-like" effects that are qualitatively 
similar to the benzodiazepines [C.W. Berridge and A.J. Dunn 
5 Horin, Behav. 21:393 (1987), Brain Research Reviews 15:71 
(1990)], Neurochemical, endocrine and receptor binding 
studies have all demonstrated interactions between CRF and 
benzodiazepine anxiolytics providing further evidence for 
the involvement of CRF in these disorders. 
10 Chlordiazepoxide attenuates the "anxiogenic" effects of CRF 
in both the conflict test [K.T. Britton et al . , 
Psychopharmacolo^ 86:170 (1985); K.T. Britton et al . , 
Psychopharmacology 94:306 (1988)] and in the acoustic 
startle test [N.R. Swerdlow et al., Psychopharmacology 
15 88:147 (1986)] in rats. The benzodiazepine receptor 
antagonist (Rol5-1788) , which was without behavioral 
activity alone in the operant conflict test, reversed the 
effects of CRF in a dose-dependent manner while the 
benzodiazepine inverse agonist (FG7142) enhanced the 
20 actions of CRF [K.T. Britton et al . , Psychopharmacology 
94 :306 (1988) ] . 

The mechanisms and sites of action through which the 
standard anxiolytics and antidepressants produce their 
therapeutic effects remain to be elucidated. It has been 
25 hypothesized however, that they are involved in the 

suppression of the CRF hypersecretion that is observed in 
these disorders. Of particular interest is that 
preliminary studies examining the effects of a CRF receptor 
antagonist (a -helical CRF9-41) in a variety of behavioral 
30 paradigms have demonstrated that the CRF antagonist 

produces ^^anxiolytic-lilce" effects qualitatively similar to 
the benzodiazepines [for review see G.F. Koob and K.T. 
Britton, In: Corticotropin-Releasing Factor: Basic and 
Clinical Studies of a Neuropeptide, E.B. De Souza and C.B. 
35 Nemeroff eds . , CRC Press p221 (1990)]. 

DuPont Merc]c PCT application WO95/10506 describes 
corticotropin releasing factor antagonist compounds 
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and their use to treat psychiatric disorders and 
neurological diseases . 

European patent application 0 576 350 Al by Elf 
Sanofi describes corticotropin releasing factor antagonist 
5 compounds useful in the treatment of CNS and stress 
disorders . 

Pfizer patent applications WO 94/13676, WO 94/13677, 
WO 94/13661, WO 95/33750, WO 95/34563, WO 95/33727 describe 
corticotropin releasing factor antagonist compounds useful 

10 in the treatment of CNS and stress disorders. 

All of the aforementioned references are hereby 
incorporated by reference. 

The compounds and the methods of the present 
invention provide for the production of compounds capable 

15 of inhibiting the action of CRF at its receptor protein in 
the brain. These compounds would be useful in the 
treatment of a variety of neurodegenerative, 
neuropsychiatric and stress-related disorders such as 
affective disorders, anxiety, depression, post -traumatic 

20 stress disorders, supranuclear palsy, seizure disorders, 
stroke, irritable bowel syndrome, immune suppression, 
Alzheimer's disease, gastrointestinal disease, anorexia 
nervosa or other eating disorders, drug or alcohol 
withdrawal symptoms, drug addiction, inflammatory disorders 

25 and fertility problems. It is further asserted that this 
invention may provide compounds and pharmaceutical 
compositions suitable for use in such a method. 



SUMMARY OF THE INVENTION 
30 This invention is a class of novel compounds which 

are CRF receptor antagonists and which can be represented 
by Formula (I) : 



-4- 



wo 98/11075 



PCT/US97/16252 



R3 




Ar 

(I) 



or a pharmaceutically acceptable salt form thereof, wherein 
5 Z is CR2 or N; 



when Z is CR^: 

Y is Nr4, O or S(0)n; 

Ar is phenyl, naphthyl, pyridyl, pyrimidinyl , pyridazinyl, 
10 pyrazinyl, 1 , 3 , S-triazinyl , 1 , 2 , 4-triazinyl , furanyl, 

quinolinyl, isoquinolinyl, thienyl, imidazolyl, 
thiazolyl, indolyl, indolinyl, pyrrolyl, oxazolyl, 
benzof uranyl , benzothienyl , 2,3 -dihydrobenzof uranyl , 
2 , 3 -dihydrobenzothienyl , benzothiazolyl , indazolyl , 
15 isoxazolyl or pyrazolyl, each substituted with 0 to 4 

r5 groups; wherein Ar is attached to Y through an 
unsaturated carbon; 
r1 is H, halo, Ci-Cio alkyl, C2-C10 alkenyl, C2" 

Cio alkynyl, C3-C8 cycloalkyl, C1-C4 haloalkyl, aryl, 
20 heterocyclyl, -CN, -OR^, -SH, -S(0)nR-^^. -COR^ , 

-CONr6r7^ -C02vJ , -0C(0)r13, -NR^COR'^ , -NCCOR^js, 
-NR^CONR^R^, -NrSc02R'^, or -Nr6r7 , 

wherein Ci-Cio alkyl, C2-C10 alkenyl, C2-C10 alkynyl 
or C3-C8 cycloalkyl is each substituted with 0 to 3 

25 substituents independently selected at each 

occurrence from Ci-Ce alkyl, C3-C6 cycloalkyl, halo, 
C1-C4 haloalkyl, -CN, -Or7, -SH, -S{0)nR^^/ -COR^, 
-C02R'^ , -OC (O) R3-3 , -Nr8cOr7 , -N ( COR^ ) 2 , -NRScONR^R^ , 
-Nr8c02R'^, -Nr6r7^ -CONr6r7 , aryl and heterocyclyl; 

30 r2 is H, C1-C4 alkyl, C2-C4 alkenyl, C2-C4 alkynyl, 

C3-C6 cycloalkyl, halo, -CN, C1-C4 haloalkyl, -NR^R^O^ 
-Nr9cOr10, -nr9cO2R10, -OrH, -SH or -S(0)nRl2; 
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r3 is Ci-Cio alkyl, C2-C10 alkenyl, C2-C10 alkynyl, 
C3-C8 cycloalkyl, C1-C4 haloalkyl, aryl, 
heterocyclyl , -CN, -OR^, -s{0)2R^^/ -COr'^ , -C02R'^ , 
-Nr8cOr7 , -N (C0R7 ) 2 , -NR^CONrSr? ^ -cONR^r? ^ -nr8c02R'7 , 
5 or -Nr6r7^ 

wherein Ci-Cio alkyl , 02-010 alkenyl, C2-C10 alkynyl 
or C3-C8 cycloalkyl is each substituted with 0 to 3 
substituents independently selected at each 
occurrence from C1-C6 alkyl, C3-C6 cycloalkyl, halo, 
10 C1-C4 haloalkyl, -CN, -OR'^, -S(0)n^^^. -COR^, -c02R'^. 

-NrScOR'?, -N(C0R7)2, -Nr8cONr6r7, >NrSc02R'^, -NR^R^, 
-CONR^r'^, aryl and heterocyclyl , 

with the proviso that when r3 is aryl, Ar is not 
imidazolyl; 

15 r4 is H, C1-C6 alkyl, C2-C6 alkenyl or C2-C6 alkynyl, 

wherein C2-C6 alkenyl or C2-C6 alkynyl is optionally 
substituted with C1-C4 alkyl or C3-C6 cycloalkyl and 
wherein Ci-Ce alkyl is optionally substituted with 
C1-C4 alkyl, C3-C6 cycloalkyl, C1-C4 haloalkyl, -OR^, 

20 -S(0)nR^2. -C02R'7/ -Nr6r7 or -NR^COrIO; 

r5 is independently selected at each occurrence from 

Ci-Cio alkyl, C2-C10 alkenyl, C2-C10 alkynyl, C3-C6 
cycloalkyl, C4-C12 cycloalkylalkyl , aryl, 
heterocyclyl, -NO2 , halo, -CN, C1-C4 haloalkyl, 

25 -Nr6r7^ -NRScoR'^, -NRSc02R'^, -OR^ , -COR^ , -C02R'^, 

-CONr6r7, -C0N{0R^)r7, -SH, and -S(0)nR^^. 
wherein Ci-Cio alkyl, C2-C10 alkenyl, C2-C10 alkynyl, 
C3-C6 cycloalkyl and C4-C12 cycloalkylalkyl are 
substituted with 0 to 3 substituents independently 

30 selected at each occurrence from C1-C4 alkyl, -NO2, 

halo, -CN, -Or7, -C0r7, -C02R'^ , -CONR^R^, -ISIr6r7^ 
-NR8cOR7, -NRSc02R'^ and -S(0)nR^-^; 
r6 and R'^ are independently selected at each occurrence 
from H, C1-C4 alkyl, C1-C4 haloalkyl, C2-C8 

35 alkoxyalkyl, C3-C6 cycloalkyl, C4- 

C12 cycloalkylalkyl, aryl, aryl(Ci-C4 alkyl)-, 
heterocyclyl , heterocyclyl (Ci~C4 alkyl ) - , 
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morpholinoethyl, morpholinopropyl and 

morpholinobutyl; or -NR^r'^ taken together as a whole 
is piperidine, pyrrolidine, piperazine, N-methyl- 
piperazine, morpholine or thiomorpholine; 
5 wherein C1-C4 alkyl, may be substituted with 0 to 2 

substituents independently selected at each 
occurrence from -OH or C1-C4 alkoxy groups; 
is independently at each occurrence H or C1-C4 alkyl; 
R^ and R^O are independently at each occurrence selected 



10 from H, C1-C4 alkyl and C3-C6 cycloalkyl; 

r11 is H, C1-C4 alkyl, C1-C4 haloalkyl, or C3-C6 
cycloalkyl; 

r12 is C1-C4 alkyl, C1-C4 haloalkyl or -NR^R^; 
r13 is C1-C4 alkyl, C1-C4 haloalkyl, C2-C8 alkoxyalkyl, 
15 C3-C6 cycloalkyl, C4-C12 cycloalkylalkyl, -Nr6r7^ 



aryl, aryl(Ci-C4 alkyl)-, heterocyclyl or 
heterocyclyl (C1-C4 alkyl) -; 
r14 is C1-C4 alkyl, C1-C4 haloalkyl, C2-C8 alkoxyalkyl, 
C3-C6 cycloalkyl, C4-C12 cycloalkylalkyl, -Nr15r16. 
20 r15 and R^^ are independently selected at each occurrence 
from H, C1-C4 alkyl, C1-C4 haloalkyl, C2-C8 
alkoxyalkyl, C3-C6 cycloalkyl and C4-- 

C12 cycloalkylalkyl; or -Nr15r16 taken together as a 
whole is piperidine, pyrrolidine, piperazine, 

25 N-methyl-piperazine, morpholine or thiomorpholine; 

aryl is phenyl, biphenyl or naphthyl, each substituted with 
0 to 3 substituents independently selected at each 
occurrence from Ci-Ce alkyl, C3-C6 cycloalkyl, halo, 
C1-C4 haloalkyl, -CN, -Or15, _sh, -SCOnR^"*. -COrIS^ 

30 -C02R^^, -0C(0)R14, -NO2, -Nr8cOr15, -n(cor15)2, 

-Nr8cONr15r16^ -Nr8c02R^^, -Nr15r16 ^nd -CONr15r16. 
heterocyclyl is 5- to 10- membered heterocyclic ring which 
may be saturated, partially unsaturated or aromatic, 
and which consists of carbon atoms and from 1 to 4 

35 heteroatoms independently selected from the group 

consisting of N, O and S, wherein the heterocyclic 
ring is substituted with 0 to 3 substituents 
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independently selected at each occurrence from Ci- 
C6 alkyl, C3-C6 cycloalkyl, halo, C1-C4 haloalkyl, 
-CN, -Or15, -sh, -S(0)nRl^, -COrIS, _c02R15, 
-OC(0)r14, -NR8cOr15, -N(C0R15)2, -Nr8c0Nr15r16 ^ 
5 -Nr8c02R^^, -Nr15r16^ and -CONr15r16. and 

n is independently at each occurrence 0, I or 2 ; 

and wherein, when Z is N: 

Y is Nr4, O or S(0)n; 

10 Ar, r1, r4, r5, r6, r7, r8, r9 , rIO, r11 , r12 , r13 , r14, 
r15, r16, 

aryl, heterocyclyl , heterocyclyl and n are 
as defined above, but 
r3 is Ci-Cio alkyl, C2-C10 alkenyl, C2-C10 alkynyl, 
C3-C8 cycloalkyl, C1-C4 haloalkyl, aryl, 
15 heterocyclyl, -CN, -S(0)2R"'-^/ -C02R^ , -COr'^ or 

-CONR^R^ , 

wherein Ci-Cio alkyl, C2-C10 alkenyl, C2-C10 alkynyl 
or C3-C8 cycloalkyl is each substituted with 0 to 3 
substituents independently selected at each 
20 occurrence from Ci-Ce alkyl, C3-C6 cycloalkyl, halo, 

C1-C4 haloalkyl, -CN, -Or'^ , -S(0)nR^^. -COR'^ , -C02R'^, 
-Nr8cOr7, -N(C0R7)2, -Nr8cONr6r7^ -NR8co2R'^ , -NR^R^ , 
-CONR^r'^, aryl and heterocyclyl, 

with the proviso that when R^ is aryl, Ar is not 
25 imidazolyl . 

[3] Preferred compounds of this invention are 
compounds of Formula (I) and pharmaceutically acceptable 
salts and pro-drug forms thereof, wherein: 

30 

Z is CR2; 

Y is NR^ or O; 

Ar is phenyl or pyridyl, each substituted with 0 to 4 R^ 
groups ; 

35 Ri is H, halo, C1-C4 alkyl, cyclopropyl, C1-C4 haloalkyl, 
-CN, -NR6r7^ -CONR6r7, -OR^, -C0R7, -C02R7 or 
-S(0)nR^^ 
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wherein C1-C4 alkyl is substituted with 0 to 3 
substituents independently selected at each » 
occurrence from C1-C4 alkyl, C3-C6 cycloalkyl, halo, 
-CN, -OR'^, -S(0)nR^^. -COR^ r -C02R^ , -NrScOR'^ , 
5 -Nr8c02R'^/ -Nr6r7 and aryl ; 

r2 is H, C1-C4 alkyl, halo, C1-C4 haloalkyl ; 

r3 is Ci-Cio alkyl, C2-C10 alkenyl, C2-C10 alkynyl, 
C3-C8 cycloalkyl, C1-C4 haloalkyl, aryl, 
heterocyclyl, -CN, -OR'^, ~S(0)2R^^/ -COR^ , -.c02R'^, 
10 -ISIr8cOr7, -N(C0R'7)2/ -NR^CONR^^^ -C0NR%7 ^ -nr8c:o2r7, 

or -NR^r"^, 

wherein Ci-Cio alkyl, C2-C10 alkenyl, C2-C10 alkynyl 
or C3-C8 cycloalkyl is each substituted with 0 to 3 
substituents independently selected at each 
15 occurrence from Ci-Cg alkyl, C3-C6 cycloalkyl, 

C1-C4 haloalkyl, halo, -CN, -OR'^, -S(0)nR^^. -C02R'^, 
-NR8cOR7, -NR^CONR^R^, -NR8c02R'^, -NR6r7, airyl and 
heterocyclyl ; 

R^ is H, Ci-Cs alkyl or C2-C6 alkenyl, wherein Ci~C6 alkyl 
20 is optionally substituted with C1-C4 alkyl, C1-C4 

haloalkyl, -OR'^, -S(0)nR^'^/ ~C02R'^/ -Nr6r7 or 
-NR^COrIO; 

R^ is independently selected at each occurrence from 
C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, C3-C6 
25 cycloalkyl, C4-C8 cycloalkylalkyl , aryl, 

heterocyclyl, C1-C4 haloalkyl, halo, -CN, -NO2/ 
-NR6r7, -COR'^, -0R7, -CONR^r7, -CON(Or9)r7, C02R'7 and 
-S(0)nR^^. 

wherein Ci-Ce alkyl, C2-C6 alkenyl, C2-C6 alkynyl, C3- 
30 Cs cycloalkyl and C4-C8 cycloalkylalkyl are 

substituted with 0 to 3 substituents independently 
selected at each occurrence from C1-C4 alkyl, -NO2, 
halo, -CN, -NR^R^, COR'^' -OR'^ , -CONR^r'^ , C02R'^ and 
-S(0)nRl^; 

35 rS and R7 are independently selected at each occurrence 
from H, C1-C4 alkyl, C1-C4 haloalkyl, C2-C8 
alkoxyalkyl, C3-C6 cycloalkyl, C4- 
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Ci2 cycloalkylalkyl, aryl, aryl(Ci-C4 alkyl)-, 
heterocyclyl, heterocyclyl (C1-C4 alkyl)-, 
morpho lino ethyl , morpholinopropyl and 

morpholinobutyl; or -NR^R^ taken together as a whole 
5 is piperidine, pyrrolidine, piperazine, 

N-methylpiperazine, morpholine or thiomorpholine; 

wherein C1-C4 alkyl, may be substituted with 0 to 2 

substituents independently selected at each 

occurrence from -OH or C1-C4 alkoxy groups; 
10 r8 is independently at each occurrence H or C1-C4 alkyl; 
R^ and R^^ are independently at each occurrence selected 

from H, C1-C4 alkyl and Cs-Ce cycloalkyl; 
Rii is H, C1-C4 alkyl, C1-C4 haloalkyl, or C3-C6 

cycloalkyl ; 

15 Rl2 is C1-C4 alkyl, C1-C4 haloalkyl or -NR%7. 

Ri3 is C1-C4 alkyl, C1-C4 haloalkyl, C2-C8 alkoxyalkyl, 03- 
C6 cycloalkyl, 04-012 cycloalkylalkyl , -Nr6r7, aryl, 
aryl(Ci-C4 alkyl)-, heterocyclyl or heterocyclyl (Ci- 
C4 alkyl ) - ; 

20 r14 is C1-C4 alkyl, C1-C4 haloalkyl, C2-C8 alkoxyalkyl , 

C3-C6 cycloalkyl, C4-C12 cycloalkylalkyl, -Nr15r16. 
r1^ and r16 are independently selected at each occurrence 

from H, C1-C4 alkyl, C1-C4 haloalkyl, C2-C8 

alkoxyalkyl, C3-C6 cycloalkyl and C4- 
25 C12 cycloalkylalkyl; or -Nr15r16 taken together as a 

whole is piperidine, pyrrolidine, piperazine, 

N-me thy 1 -piperazine, morpholine or thiomorpholine; 
aryl is phenyl substituted with 0 to 3 substituents 

independently selected at each occurrence from 
30 C1-C4 alkyl, halo, -CN, -Or15, -S(0)nR^^, -COrIS^ 

-C02R15, -NO2. -Nr8cOR15^ -Nr8cONr15r16 ^ -Nr8c02R15 

and -Nr15r16. 

heterocyclyl is pyridyl, pyrimidinyl, triazinyl, furanyl, 
thienyl, imidazolyl, thiazolyl, pyrrolyl, oxazolyl, 
35 isoxazolyl or pyrazolyl, each substituted with 0 to 3 

substituents independently selected at each 
occurrence from C1-C4 alkyl, halo, -CN, -Or15^ 
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-Nr8c02R^^, and -Nr15r16. 
n is independently at each occurrence 0 , 1 or 2 . 

5 [4] More preferred compounds of this invention are 

compounds of Formula (I) and pharmaceutical ly acceptable 
salts and pro-drug forms thereof, wherein: 

Z is CR2; 
10 Y is Nr4; 

Ar is phenyl or pyridyl, each substituted with 0 to 4 r5 
groups ; 

R^ is H, halo, C1-C4 alkyl, cyclopropyl, C1-C3 haloalkyl, 

-CN, -NR6r7, -CONR6r7^ -C0R7 , -C02R'^, -0R7 or -S(0)nR^^ 
15 wherein C1-C4 alkyl is substituted with 0 to 3 

substituents independently selected at each 
occurrence from C3-C4 cycloalkyl, halo, -CN, -Or7, 
-S(0)nR^^/ -COr7, -C02R'7, -Nr6r7; 
r2 is H; 

20 r3 is C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, 
C3-C6 cycloalkyl, C1-C4 haloalkyl or aryl, 
wherein Ci-Ce alkyl, C2-C6 alkenyl, C2-C6 alkynyl or 
C3-C6 cycloalkyl is each substituted with 0 to 3 
substituents independently selected at each 

25 occurrence from Ci-Ce alkyl, C3-C6 cycloalkyl, 

C1-C4 haloalkyl, halo, -CN, -OR'^, -S(0)nR^^/ -C02R'^ , 
-NR8cOR7, -NR8C0NR6r7, -NR8c02R'7 , -Nr6r7 and aryl ; 
R* is H, allyl, or C1-C4 alkyl, wherein C1-C4 alkyl is 
optionally substituted with C1-C4 alkyl, -OR^, 

30 _s(o)2R12, -c02R7, -Nr6r7 -NR^COrIO; 

r5 is independently selected at each occurrence from 
C1-C6 alkyl, aryl, heterocyclyl , C1-C4 haloalkyl, 
halo, -CN, -NO2, -NR6r7, -C0R7, -0R7, -CONR6r7^ 
-CON(Or9)r7, -C02R'^ and -S(0)nR^^ wherein Ci-Ce alkyl 

35 is substituted with 0 to 3 substituents independently 

selected at each occurrence from C1-C4 alkyl, -NO2/ 
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halo, -CN, -NR6r7, C0R7' -OR'^, -CONR^R'^, C02R'^ and 
-S(0)nR^^- 

r6 and R7 are independently selected at each occurrence 
from H, C1-C4 alkyl, C1-C4 haloalkyl and C2-C8 
5 alkoxyalkyl ; 

wherein C1-C4 alkyl, may be substituted with 0 to 2 
substituents independently selected at each 
occurrence from -OH or C1-C4 alkoxy groups; 

rQ, r9 and rIO are independently at each occurrence H or 
10 C1-C4 alkyl; 

R^2 and R^^ are independently at each occurrence C1-C4 
alkyl or -NR^r'^ ; 

r14 is C1-C4 alkyl or -Nr15r16. 

r15 and 

r16 

are independently at each occurrence H, C1-C4 
15 alkyl or C2-C8 alkoxyalkyl; 

aryl is phenyl substituted with 0 to 3 substituents 
independently selected at each occurrence from 
C1-C4 alkyl, halo, -CN, -Or15^ ^s{0)n^^^, -COR^^^ 
-C02R^^, -NO2 and -Nr15r16. ^nd 
20 n is independently at each occurrence 0, I or 2 . 

[5] Even more preferred compounds of this invention 
are compounds of Formula (I) and pharmaceutical ly 
acceptable salts and pro-drug forms thereof, wherein: 

25 

Z is CR2; 
Y is Nr4; 

Ar is phenyl or pyridyl, each substituted with 2 to 4 R^ 
groups ; 

30 Rl is H, CI, Br, methyl, ethyl, cyclopropyl, or -CN, 
r2 is H; 

r3 is C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, 
C3-C6 cycloalkyl, C1-C4 haloalkyl or aryl, 
wherein Ci-Ce alkyl, C2~C6 alkenyl, C2-C6 alkynyl or 
35 C3-C6 cycloalkyl is each substituted with 0 to 3 

substituents independently selected at each 
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occurrence from C1-C4 alkyl, C3-C6 cycloalkyl, -CF3, 
halo, -CN, -Ob7 , and aryl; 
is H, methyl, ethyl, i-propyl, n-propyl, n-butyl, 
i -butyl, s -butyl, n-butyl, or allyl; 
5 is independently selected at each occurrence from 

methyl, ethyl, i-propyl, n~propyl, aryl, -CF3 , halo, 
-CN, ~N{CH3)2, -C(=0)CH3, -OCH3 , -OCH2CH3 , -OCF3, and 
-S(0)2CH3; 
r14 is C1-C4 alkyl or -Nr15r16. 
10 r15 and R^^ are independently at each occurrence H, C1-C4 
alkyl or C2-C8 alkoxyalkyl; 
aryl is phenyl substituted with 0 to 3 substituents 
independently selected at each occurrence from 
C1-C4 alkyl, halo, -CN, -OR^S, -S{0)n^^'^, -COrIS, 
15 -C02R^^/ -NO2 and -NR^^R^^; and 

n is independently at each occurrence 0, 1 or 2 . 

[6] Specifically preferred compounds of this 
invention are compounds of Formula (I) , pharmaceutical ly 
20 acceptable salts and pro-drug forms thereof, which are: 

3- [ (2 , 4-Dibromophenyl) amino] -5-chloro-l- (1- 
ethylpropyl) -2 (IH) -pyrazinone; 

3- [ [2-Bromo-4- (1 -methyl ethyl) phenyl] amino] -5-chloro-l- 
25 (1-ethylpropyl) -2 (IH) -pyrazinone; 

3- [ (2 , 4-Dibromophenyl ) ethylamino] -5-chloro-l- {1- 
ethylpropyl) -2 (IH) -pyrazinone; 

3- [ [2-Bromo-4- (1-methylethyl) phenyl] ethylamino] -5- 
chloro-1- (1-ethylpropyl) -2 (IH) -pyrazinone; 
30 3-[ (2, 4, 6-Trime thy Iphenyl) amino] -5-chloro-l- ( 1- 

ethylpropyl) -2 (IH) -pyrazinone; 

3- [ (2,4, 6-Trime thy Iphenyl) ethylamino] -5-chloro-l- (1- 
ethylpropyl ) -2 (IH) -pyrazinone; 

( + /-)-3-[(2,4, 6-Trime thy Iphenyl) amino] -5-chloro-l- [1- 
35 (methoxymethyl ) propyl ] -2 ( IH ) -pyrazinone ; 

3- [ (2-Bromo-4, 6 -dime thoxyphenyl) amino] -5-chloro-l- (1- 
ethylpropyl) -2 (IH) -pyrazinone; 
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3 - [ (2-Cyano-4, 6 - dime thy Iphenyl) amino] - 5-chloro-l - [l- 
(methoxymethyl ) propyl ] -2 ( IH) -pyrazinone ; 

(4-/-) -3- [ (2-Bromo-4, 6 -dime thoxyphenyl) amino] -5-cliloro- 
1- [1- (methoxymetliyl) propyl] -2 (IH) -pyrazinone; 
5 ( + /-) -3- [ {2-Cliloro-4, 6 - dime thoxypheny 1 ) amino] -5-chloro- 

1- [1- (metlioxymetliyl) propyl] -2 (IH) -pyrazinone; 

{-!-/-) -3- [ (4, 6-Dimethyl-2-iodophenyl) amino] -5-chloro-l- 
[1- (metlioxymetliyl) propyl] -2 (IH) -pyrazinone; 

3- [ (2-Cyano-4, 6 -dime thy Iphenyl) amino] - 5-chloro-l- [1- 
10 (methoxymethyl) propyl] -2 (IH) -pyrazinone; 

( + /-) -3- [ (2-Bromo-4, 6 -dime thy Ipheny 1 ) amino] -5-chloro-l- 
[1- (methoxymethyl) propyl] -2 (IH) -pyrazinone; 

( + /-) -3- [ (4-Bromo-2, 6 -dime thy Ipheny 1 ) amino] -5-chloro-l- 
[1- (methoxymethyl) propyl] -2 (IH) -pyrazinone; 
15 ( + /-) -3-[ (4 -Acetyl -2, 6-dimethylphenyl) amino] -5-chloro- 

1- [1- (methoxymethyl) propyl] -2 (IH) -pyrazinone; 

( + /-) -3- [ (2-Acetyl-4, 6 -dime thylpheny 1 ) amino] -5-chloro- 
1- [1- (methoxymethyl) propyl] -2 (IH) -pyrazinone; 

( + /-) -3- [ (4, 6-Dimethyl-2-thiomethylphenyl) amino] -5- 
20 chloro-l-[l- (methoxymethyl) propyl] -2 (IH) -pyrazinone; 

( + /-) -3- [ (4, 6-Dimethyl-2-methylsulfony Iphenyl) amino] -5- 
chloro-1- [1- (methoxymethyl) propyl] -2 (IH) -pyrazinone; 

( + /-) -3- [ ( 4 -Chloro- 2 -iodo- 6 -me thylpheny 1) amino] -5- 
chloro-1- [1- (methoxymethyl) propyl] - 2 (IH) -pyrazinone; 
25 3 - [ (2, 4, 6-Trimethylphenyl) amino] - 5-chloro-l - [1- 

( methoxymethyl) -2-methoxyethyl] - 2 (IH) -pyrazinone; 

3-[ (2, 4, 6-Trimethylphenyl) amino] -5 -chloro- 1 -phenyl - 
2 (IH) -pyrazinone; 

{ + /-) -3- [ (2, 4-Dibromophenyl)amino] -5-methyl-l- [1- 
30 (methoxymethyl) propyl] -2 (IH) -pyrazinone; 

( + /-) -3- [ [2-Bromo-4- (1 -methyl ethyl) phenyl] amino] -5- 
methyl-1- [1- (methoxymethyl) propyl] -2 (IH) -pyrazinone; 

( + /-)-3-[(2,4, 6-Trimethylphenyl) amino] - 5-methyl-l- [ 1- 
( methoxymethyl ) propyl ] -2 ( IH) -pyrazinone ; 
35 3 - [ ( 2 , 4 , 6 -Trime thy Iphenyl ) amino ] - 5 -methyl - 1 - [ 1 - 

(methoxymethyl) -2-methoxyethyl] -2 (IH) -pyrazinone; 
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3- [ (2 , 4-Dichloro-6-methylphenyl) amino] - 5 -methyl -1- [1- 
(methoxymethyl ) -2-methoxyethyl] -2 (IH) -pyrazinone; 

3- [ (2 , 4-Dichloro-6-methylphenyl ) amino] ~5-chloro-l- [1- 
(raethoxymethyl ) -2-methoxyethyl] -2 (IH) -pyrazinone; 
5 3- [ (2, 4-Dibromo-6-methylphenyl ) amino] ~5-chloro-l- [1- 

(methoxymethyl ) -2-methoxyethyl] -2 (IH) -pyrazinone; 

(+/-) -3- [{2,4, 6-Trimethylphenyl) amino] -5~methyl-l- [1- 
(methoxymethyl ) -3-methoxypropyl] -2 (IH) -pyrazinone; 

(+/-)-3-[(2,4, 6-Trimethylphenyl) amino] -5-chloro-l- [1- 
10 (methoxymethyl) -3-methoxypropyl] -2 (IH) -pyrazinone; 

3- [ (2 , 4 , 6-Trimethylphenyl ) amino] -5-chloro-l- [1- (2- 
methoxyethyl ) -3-methoxypropyl] -2 (IH) -pyrazinone; 

(+/-) -3- [ (2,4-Dimethyl-6-methoxyphenyl)amino] -5-chloro- 
1- [1- (methoxymethyl) propyl] -2 (IH) -pyrazinone; 
15 (+/-) -3- t (2, 4 -Dimethyl- 6 -me thoxyphenyl) amino] -5-chloro- 

1- [1- (methoxymethyl) -3-methoxypropyl] -2 (IH) -pyrazinone; 

(+/-)-3-[(2, 4 -Dimethyl -6 -me thoxyphenyl) amino] -5 -methyl - 
1- [1- (methoxymethyl) -3-methoxypropyl] -2 (IH) -pyrazinone; 

{+/-) -3- [ (4-Bromo-2 , 6-dimethylphenyl ) amino] -5 -methyl -1- 
20 [1- (methoxymethyl) -3-methoxypropyl] -2 (IH) -pyrazinone; 

(-f /-) -3- [ (2-Chloro-4, 6-dimethylphenyl) amino] - 5 -me thy 1- 
1-[1- (methoxymethyl) -3-methoxypropyl] -2 (IH) -pyrazinone; 

(-1-/-) -3- [ [2, 4-Dimethyl-6- (methoxymethyl ) phenyl] amino] - 
5-methyl-l - [1- (methoxymethyl) -3-methoxypropyl] -2 (IH)- 
2 5 pyr az inone ; 

3 - [ (2, 4-Dimethyl-6-methoxyphenyl) cimino] -5 -methyl -1- [1- 
( methoxymethyl) -2-methoxyethyl] -2 (IH) -pyrazinone; 

3- [ (4-Bromo-2, 6-dimethylphenyl) amino] -5-methyl-l- [1- 
( methoxymethyl) -2-methoxyethyl] -2 (IH) -pyrazinone; 
30 3- [ ( 2 -Chloro- 4, 6-dimethylphenyl) amino] -5-methyl-l- [l- 

(methoxymethyl) -2-methoxyethyl] -2 (IH) -pyrazinone; 

3 - [ [ 2 , 4 -Dimethyl - 6 - (methoxymethyl ) phenyl ] amino ] - 5 - 
methyl-1- [1- (methoxymethyl) -2-methoxyethyl] -2 (IH) - 
pyrazinone; 

35 ( + /-) -3- [ (2, 4 -Dimethyl -6 -me thoxyphenyl) amino] -5-chloro- 

1- [1- (methoxymethyl) -3-methoxypropyl] -2 (IH) -pyrazinone; 
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(+/-) -3- [ (4-Broino-2 , 6 -dime thylphenyl) amino] -5-chloro-l- 
[1- (methoxymethyl) -3 -methoxypropyl ] -2 (IH) -pyrazinone; 

( + /-) -3- [ (2-Chloro-4 , 6 -dime thy Ipheny 1 ) amino] -S-cliloro- 
1- [1- (methoxymethyl) -3-methoxypropyl] -2 (iH) -pyrazinone; 
5 ( + /-) -3- [ [2, 4-Dimethyl-6- (methoxymethyl ) phenyl ) amino] - 

5-chloro-l- [1- (methoxymethyl) -3-methoxypropyl ] -2 (iH) - 
pyrazinone; 

3- [ (2, 4 -Dimethyl -6 -me thoxyphenyl) amino] -5-chloro-l- [1- 
( methoxymethyl) -2-methoxyethyl] -2 (IH) -pyrazinone; 
10 3 - [ ( 4 - Br omo -2,6 -dime thy Ipheny 1 ) ami no ]-5-chloro-l-[l- 

( methoxymethyl ) -2 -methoxyethyl ] -2 ( IH) -pyrazinone ; 

3-f (2-Chloro-4, 6 -dime thylphenyl) amino] -5-chloro-l- [1^ 
(methoxymethyl) -2-methoxyethyl] -2 (IH) -pyrazinone; 

3- [ [2, 4 -Dimethyl- 6- (methoxymethyl ) phenyl] amino] -5- 
15 chloro-1- [1- (methoxymethyl) -2-methoxyethyl] -2 (IH) - 
pyrazinone; 

( + /-) 3 - [ (2 , 4 -Dimethyl-6 -me thoxyphenyl) amino] -5-chloro- 
1- (2-methoxy-l-methylethyl) -2 (IH) -pyrazinone; 

(+/-)3- [ (4-Bromo-2, 6 -dime thy Iphenyl ) amino] -5-chloro-l- 
20 (2-methoxy-l-methylethyl) -2 (IH) -pyrazinone; 

( + /-)3- [ (4-Bromo-2, 6 -dime thy Iphenyl) amino] -5-chloro-l- 
[1- (ethoxymethyl) propyl] -2 (IH) -pyrazinone; 

(+/-) 3- [ (4-Bromo-2 , 6 -dime thylphenyl ) amino] -5-chloro-l- 
(2-ethoxy-l-methylethyl) -2 (IH) -pyrazinone; and 
25 (+/-) 3- [ (4-Bromo-2, 6-dif luorophenyl ) amino] -5-chloro-l- 

[1- (methoxymethyl) propyl] -2 (IH) -pyrazinone; 

(+/-) -3- [ (2-Bromo-4, 6 -dime thy Ipheny 1 ) amino] -5-methyl-l- 
[1- (methoxymethyl) -3 -methoxypropyl) -2 (IH) -pyrazinone; 

(+/-) -3- [ (2 , 4-Dimethyl-6-thiomethylphenyl) amino] -5- 
30 methyl~l- [ 1- (methoxymethyl ) -3 -methoxypropyl ] -2 ( IH) - 
pyrazinone; 

( + /-) -3- [ (2, 4 -Dimethyl -6 -me thylsulfony Iphenyl) amino] -5- 
methyl-1- [1- (methoxymethyl) -3 -methoxypropyl] -2 (IH) - 
pyrazinone; 

35 ( + /-) -3- [ (2, 6-Dimethyl-4- (N, N-dimethylamino) phenyl ) - 

amino] -5-methyl-l- [1- (methoxymethyl ) -3 -methoxypropyl] -2 (IH) - 
pyrazinone; 
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( + /-) -3- [ (2 , 4-Dichloro-6-methylphenyl) amino] -5-methyl- 
1- [1- (methoxymethyl ) -3-methoxypropyl] -2 (IH) -pyrazinone; 

{-!-/- ) -3- [ (4-Chloro-2 , 6-dimethylphenyl ) amino] - 5 -methyl - 
1- [1- (metiioxymethyl) -3-methoxypropyl] -2 (IH) -pyrazinone; 
5 ( + /-) -3- [ (2, 6-Dimethyl-4-thiomethylphenyl) amino] -5- 

methyl-1- [1- (methoxymethyl) -3-methoxypropyl] -2 (IH) - 
pyrazinone; 

(+/-) -3- [ (2, 6 -Dimethyl -4 -me thoxyphenyl) amino] -5-methyl- 
1- [1- (methoxymethyl) -3-methoxypropyl] -2 (IH) -pyrazinone; 
10 (+/-) -3- [ (2, 6-Dimethyl-4-methylsulfonylphenyl) amino] -5- 

methyl-1- [1- (methoxymethyl) -3-methoxypropyl] -2 (IH) - 
pyrazinone; 

(+/- ) -3- [ {4-Acetyl-2 , 6-dimethylphenyl) amino] -5-methyl- 
1- [1- (methoxymethyl) -3-methoxypropyl] -2 (IH) -pyrazinone; 
15 3- [ (4-Bromo-2, 6-dimethylphenyl) amino] -5 -methyl-1- [1- 

( methoxymethyl) -2-methoxyethyl] -2 (IH) -pyrazinone; 

3- [ (4-Acetyl-2, 6-dimethylphenyl ) amino] -5-methyl-l- [1- 
(methoxymethyl) -2-methoxyethyl] -2 (IH) -pyrazinone; 

3-[ (2, 6-Dimethyl-4-thiomethylphenyl) amino] -5-methyl-l- 
20 [1- (methoxymethyl) -2-methoxyethyl] -2 (IH) -pyrazinone; 

3-[ (2, 6-Dimethyl-4-inethylsulf onylphenyl ) amino] -5- 
methyl-1- [1- (methoxymethyl) -2-methoxyethyl] -2 (IH) - 
pyrazinone ; 

3 - [ (2 , 6 -Dimethyl -4- (N, N-dime thy lamino) phenyl ) amino] -5- 
25 methyl-1- [1- (methoxymethyl) -2-methoxyethyl] -2 (IH) - 
pyrazinone; 

3- [ (4, 6-Dimethyl-2- (N, N-dime thylamino) phenyl) amino] -5- 
methyl-1- [1- (methoxymethyl) -2-methoxyethyl] -2 (IH) - 
pyrazinone; 

30 ( + /- )3-[(2,6 -Dimethyl -4 - thiomethylphenyl ) amino ] - 5 - 

chloro-1- [ 1- (methoxymethyl ) propyl ] -2 ( IH) -pyrazinone ; 

( + /-) 3 - [ (2, 6-Dimethyl-4-methylsulf onylphenyl) amino] -5- 
chloro-1- [1- (methoxymethyl) propyl] -2 (IH) -pyrazinone; 

(+/-) 3- [ (2-Chloro-4, 6-dimethylphenyl) amino] - 5 -chloro-1 - 
35 [1- (methoxymethyl ) propyl ] -2 ( IH) -pyrazinone ; 

( + /-) 3 - [ (4-Bromo-6-methoxy-2-methylphenyl) amino] -5- 
chloro-1- [1- (methoxymethyl) propyl] -2 (IH) -pyrazinone; 
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3- [ (2, 6-Dimethyl~4-thioinethylphenyl) amino] -5-chloro-l- 
[1- (methoxymethyl) -2-methoxyethyl] -2 (IH) -pyrazinone; 

3- [ (2, 6-Dimethyl-4-methylsulfonylphenyl) amino] -5- 
chloro-1- [1- (methoxymetliyl) -2-metlioxyetliyl] -2 (IH) - 
pyrazinone; 

3- [ (4-Bromo-6-methoxy-2-methylphGnyl) amino] -5-chloro-l- 
[1- (mettioxymetiiyl) -2-methoxyetliyl] -2 (IH) -pyrazinone; and 

3 - [ (2,4, S-Trimetiiylpiienyl) amino] -5 -methyl- 1- (1- 
etliylpropyl ) -2 ( IH) -pyrazinone . 

[7] A second embodiment of preferred compounds of 
tliis invention are compounds of Formula (I) and 
pharmaceutical ly acceptable salts and pro-drug forms 
thereof, wherein: 



Z is CR2; 

Y is Nr4 or O; 

Ar is phenyl or pyridyl, each substituted with 0 to 4 
groups ; 

20 r1 is H, halo, Ci-Cio alJcyl, C2-C10 alkenyl , C2- 

Cio alkynyl, C3-C8 cycloalkyl, C1-C4 haloalkyl, aryl, 
heterocyclyl, -CN, -Or'^ , -SH, -S(0)nR^^. -COr'^, 
-CONr6r7^ -C02R'^, -0C(0)r13, -NR^COR^ , -N(C0R7)2, 
-Nr8cONr6r7, -Nr8c02R'^, or -NR^R^, 

25 wherein Ci-Cio alkyl, C2-C10 alkenyl, C2-C10 alkynyl 

or C3-C8 cycloalkyl is each substituted with 0 to 3 
substituents independently selected at each 
occurrence from Ci-Ce alkyl, C3-C6 cycloalkyl, halo, 
C1-C4 haloalkyl, -CN, -OR^, -SH, -S(0)nR^2, -COr7, 

30 -C02R'7, -0C(0)r13, -nr8cOR7, -N(C0R7)2, -Nr8cONr6r7 ^ 

-Nr8co2R'7, -]SIr6r7, -CONR^rV , aryl and heterocyclyl; 
r2 is H, C1-C4 alkyl, halo, C1-C4 haloalkyl; 
r3 is C1-C4 alkyl, C3-C6 cycloalkyl, C1-C4 haloalkyl and 
-NR6r7 , 

35 wherein C1-C4 alkyl is substituted with 0 to 3 

substituents independently selected at each 
occurrence from C1-C4 alkyl, C3-C6 cycloalkyl, C1-C4 
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haloalkyl, halo, -CN, -OR^, -s(0)nR^-^. -COR^, -c02R'7, 
-NrSC0r7, -N(C0R7)2, -Nr8cONR6r7, -NR8c02R'7 , -NR^r7 
and -CONr6r7; 

r4 is H, C1-C6 alkyl or C2-C6 alkenyl, wherein Ci-Ce alkyl 
5 is optionally substituted with C1-C4 alkyl, C1-C4 

haloalkyl, -Or'^, -S(0)nR^2/ -C02R'^/ -Nr6r7 or 
-NR^COrIO; 

R^ is independently selected at each occurrence from 

Cl-Cio alkyl, C2-C10 alkenyl, C2-C10 alkynyl, C3-C6 
10 cycloalkyl, C4-C12 cycloalkylalkyl , aryl, 

heterocyclyl, -NO2 , halo, -CN, C1-C4 haloalkyl, 
-Nr6r7, -NR8cOR7, -NRQc02R'^, -Or7 , -COR^ , ->C02R'^ , 
-CONr6r7, -CON{Or9)r7 and -S{0)nR^^. wherein 
Ci-Cio alkyl, C2-C10 alkenyl, C2-C10 alkynyl, C3-C6 
15 cycloalkyl and C4-C12 cycloalkylalkyl are substituted 

with 0 to 3 substituents independently selected at 
each occurrence from C1-C4 alkyl, -NO2 , halo, -CN, 
-Or7, -COb7 , -C02B7 r -CONr6r7^ .Nr6r7, -NRScOR^ , 
-Nr8c02R'^ and -S(0)nR^^; 
20 r6 and R^ are independently selected at each occurrence 
from H, C1-C4 alkyl, C1-C4 haloalkyl, C2-C8 
alkoxyalkyl, C3-C6 cycloalkyl, C4- 
C12 cycloalkylalkyl, aryl, aryl(Ci-C4 alkyl)-, 
heterocyclyl, heterocyclyl (C1-C4 alkyl}-, 
5 morpholinoethyl, morpholinopropyl and 

morpholinobutyl; or -NR^R^ taken together as a whole 
is piperidine, pyrrolidine, piperazine, N-methyl- 
piperazine, morpholine or thiomorpholine; 
wherein C1-C4 alkyl, may be substituted with 0 to 2 
0 substituents independently selected at each 

occurrence from -OH or C1-C4 alkoxy groups; 
r8 is independently at each occurrence H or C1-C4 alkyl; 
R^ and R^O are independently at each occurrence selected 
from H, C1-C4 alkyl and C3-C6 cycloalkyl; 
5 r11 is H, C1-C4 alkyl, C1-C4 haloalkyl, or C3-C6 
cycloalkyl; 

r12 is C1-C4 alkyl, C1-C4 haloalkyl or -Nr6r7 ; 
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r13 is C1-C4 alkyl, C1-C4 haloalkyl, C2-C8 alkoxyalkyl, 
C3-C6 cycloalkyl, C4-C12 cycloalkylalkyl , -NR^b7 , 
aryl, aryl(Ci-C4 alkyl)-, heterocyclyl or 
heterocyclyl (C1-C4 alkyl ) - ; 
5 is C1-C4 alkyl, C1-C4 haloalkyl, C2-C8 alkoxyalkyl, 

C3-C6 cycloalkyl, C4-C12 cycloalkylalkyl, -NR^^rI^; 
R^^ and R^^ are independently selected at each occurrence 
from H, C1-C4 alkyl, Ci~C4 haloalkyl, C2-C8 
alkoxyalkyl, C3-C5 cycloalkyl and C4- 
10 C12 cycloalkylalkyl ; or -NR^^R^^ taken together as a 

whole is piperidine, pyrrolidine, piperazine, 
N-methyl-piperazine, morpholine or thiomorpholine; 
aryl is phenyl or naphthyl , each substituted with 0 to 3 
substituents independently selected at each 
15 occurrence from C1-C4 alkyl, halo, -CN, -OR-I-^, 

-SCOnR-^"^/ -COrIS, "C02R^^, -NO2 , -NR^COrI^, 
-Nr8cONr15r16^ -Nr8c02R1^ and -Nr3.5r16, 

heterocyclyl is pyridyl, pyrimidinyl, triazinyl, furanyl, 
thienyl, imidazolyl, thiazolyl , pyrrolyl, oxazolyl, 

20 isoxazolyl or pyrazolyl, each substituted with 0 to 3 

substituents independently selected at each 
occurrence from C1-C4 alkyl, halo, -CN, -OR^^, 
-S(0)nR^^/ -C02R^^, -NO2 , -Nr8cOr15^ -Nr8cONr15r16 ^ 
-Nr8c02R1^. and -Nr15r16. ^nd 

25 n is independently at each occurrence 0, 1 or 2 . 

[8] More preferred compounds of the second embodiment 
of this invention are compounds of Formula (I) and 
pharmaceutical ly acceptable salts and pro-drug forms 
30 thereof, wherein: 

Z is CR2; 
Y is Nr4; 

Ar is phenyl or pyridyl, each substituted with 0 to 4 R^ 
35 groups; 

r1 is H, halo, Ci-Cg alkyl, C2-C6 alkenyl, C2-C6 alkynyl, 
C3-C6 cycloalkyl, C1-C4 haloalkyl, aryl. 
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heterocyclyl, -CN, -OR^, -s(0)nR^^/ -COr"^ , -CONr6r7 ^ 
-C02R'^ or -NR^r'7, 

wherein Ci-Ce alkyl, C2-C6 alkenyl, C2-C6 alkynyl or 
C3-C6 cycloalkyl is each substituted with 0 to 3 
5 substituents independently selected at each 

occurrence from Ci-Ce alkyl, C3-C6 cycloalkyl, halo, 
C1-C4 haloalkyl, -CN, -OR^ , -SH, -S(0)nR^^. -COR'^ , 
-co2R'^/ -oc(o)r13, -nr8cor7, -N(C0R7)2, -NR^CONR^R^ , 
-Nr8c02R'^/ -NR^r'^, -CONrSr'^, aryl and heterocyclyl ; 
10 r2 is H; 

R^ is C1-C4 alkyl, C3-C6 cycloalkyl, C1-C4 haloalkyl and 
-NR6r7 , 

wherein C1-C4 alkyl is substituted with 0 to 3 
substituents independently selected at each 
15 occurrence from C3-C6 cycloalkyl, C1-C4 haloalkyl, 

halo, -CN, -Or7, -S(0)nR^^, -COR^, -C02R'^ , -NrScoR^ , 
-N(C0R'^)2. -NrScONrSr7, -Nr8c02R'^, -NR^r^ ^nd 
-CONr6r7 ; 

r4 is allyl, or C1-C4 alkyl, wherein C1-C4 alkyl is 
20 optionally substituted with C1-C4 alkyl, -Or'^, 

-S(0)2R^^. -C02R'^, -Nr6r7 or -NR^COrIO; 
r5 is independently selected at each occurrence from 
C1-C6 alkyl, aryl, heterocyclyl, C1-C4 haloalkyl, 
halo, -CN, -NO2, -NR6r7^ -COr7, -OR'^ , -CONR^R^, 
25 -CON(OR^)r'^, -C02R'^ and -S(0)nR^^/ wherein Ci-Ce alkyl 

is substituted with 0 to 3 substituents independently 
selected at each occurrence from C1-C4 alkyl, -NO2 < 
halo, -CN, -NR6r7, cOR'7' -OR'^, -CONR^R^, C02R'^ and 
-S{0)nR^^- 

30 r6 and R7 are independently selected at each occurrence 
from H, C1-C4 alkyl, C1-C4 haloalkyl and C2-C8 
alkoxyalkyl ; 

wherein C1-C4 alkyl, may be substituted with 0 to 2 
substituents independently selected at each 
35 occurrence from -OH or C1-C4 alkoxy groups; 

r8, r9 and R^^ are independently at each occurrence H or 
C1-C4 alkyl; 
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and R^^ are independently at each occurrence C1-C4 
alkyl or -Nr6r7; 
r14 is C1-C4 alkyl or -Nr15r16; 

r1^ and r1^ are independently at each occurrence H, C1-C4 
5 alkyl or C2-C8 alkoxyalkyl; 

aryl is phenyl substituted with 0 to 3 substituents 
independently selected at each occurrence from 
C1-C4 alkyl, halo, -CN, -OrI^^ _s(o)nR^^, -COrIS^ 
-C02R15, -NO2 and -Nr15r16. and 
10 n is independently at each occurrence 0 , 1 or 2 . 



[10] A third embodiment of preferred compounds of 
this invention are compounds of Formula (I) and 
pharmaceutical ly acceptable salts and pro-drug forms 
15 thereof, wherein: 



Z is N; 

Y is Nr4 or O; 

Ar is phenyl or pyridyl, each substituted with 0 to 4 R^ 
20 groups; 

R^ is H, halo, C1-C4 alkyl, C3-C6 cycloalkyl, aryl, -CN, 

C1-C4 haloalkyl, -NR^R^, -CONR^R'^ , -OR'^, -COR'^ , -C02R'^ 

or -S{0)nR^^. 

wherein C1-C4 alkyl is substituted with 0 to 3 
25 substituents independently selected at each 

occurrence from C1-C3 alkyl, C3-C6 cycloalkyl, halo, 

-CN, -Or7, -sCOnR^-^. -COr7, -C02R'^, -NR^COr'^ , 

-Nr8c02R^/ -NR6r7 and aryl; 
r3 is Ci-Cio alkyl, C2-C10 alkenyl, C2-C10 alkynyl, 
30 C3-C8 cycloalkyl, C1-C4 haloalkyl, aryl, 

heterocyclyl, -CN, -S(0)2R^*^/ -COR^, -C02R'^ or 

-conr^r'^, 

wherein Ci-Cio alkyl, C2-C10 alkenyl, C2-C10 alkynyl 
or C3-C8 cycloalkyl is each substituted with 0 to 3 
35 substituents independently selected at each 

occurrence from Ci-Cg alkyl, C3-C6 cycloalkyl, 
C1-C4 haloalkyl, halo, -CN, -OR^, -S(0)nR^^, -C02R'7, 
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-NR^COR'^, -NR8C0NR6r7, -NRQc02R'^ , -NR^R'^ , airyl and 
heterocyclyl ; 

r4 is H, Ci-Ce alkyl or C2-C6 alkenyl , wherein C1-C5 alkyl 
is optionally substituted with C1-C4 alkyl, C3-C6 
5 cycloalkyl, C1-C4 haloalkyl, -OR^, -S(0)n^^^, -C02R'^, 

-NR^r'^ or -NR^COrIO; 
R^ is independently selected at each occurrence from 
C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, C3-C6 
cycloalkyl, C4-C8 cycloalkylalkyl , aryl , 
10 heterocyclyl, C1-C4 haloalkyl, halo, -CN, -NO2, 

-NR6r7, -COR^, -OR^, -CONR6r7, -CON(Or9)r7, C02R'^ and 

-S(0)nR^3/ 

wherein Ci-Ce alkyl, C2-C6 alkenyl, C2-C6 alkynyl, C3- 
Ce cycloalkyl and C4-C8 cycloalkylalkyl are 
15 substituted with 0 to 3 substituents independently 

selected at each occurrence from C1-C4 alkyl, -NO2/ 
halo, -CN, -NR6r7, COR^^ -OR^, -CONR^R^, C02R'^ and 
-S(0)nR^^; 

r6 and R7 are independently selected at each occurrence 
20 from H, C1-C4 alkyl, C1-C4 haloalkyl, C2-C8 

alkoxyalkyl, C3-C6 cycloalkyl, C4- 
C12 cycloalkylalkyl, aryl, aryl(Ci-C4 alkyl)-, 
heterocyclyl , heterocyclyl {C1-C4 alkyl) 
morpholinoethyl , morpholinopropyl and 
25 morpholinobutyl ; or -NR^R*^ taken together as a whole 

is piperidine, pyrrolidine, piperazine, 
N-methylpiperazine, morpholine or thiomorpholine; 
wherein C1-C4 alkyl, may be substituted with 0 to 2 

substituents independently selected at each 
30 occurrence from -OH or C1-C4 alkoxy groups; 

R^ is independently at each occurrence H or C1-C4 alkyl; 
R^ and R^O are independently at each occurrence selected 

from H, C1-C4 alkyl and C3-C6 cycloalkyl; 
Rll is H, C1-C4 alkyl, C1-C4 haloalkyl, or C3-C6 
35 cycloalkyl; 

r12 is C1-C4 alkyl, C1-C4 haloalkyl or -Nr6r7; 
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is C1-C4 alkyl, C1-C4 haloalkyl, C2-C8 alkoxyalkyl, C3- 
C6 cycloalkyl, C4-C12 cycloalkylalkyl , -Nr6r7, aryl, 
aryl(Ci-C4 alkyl)-, heterocyclyl or heterocyclyl (Ci- 
C4 alkyl)-; 

5 is C1-C4 alkyl, C1-C4 haloalkyl, C2-C8 alkoxyalkyl, 

C3-C6 cycloalkyl, C4~Ci2 cycloalkylalkyl , -Nr15r16. 
and r16 are independently selected at each occurrence 
from H, C1-C4 alkyl, C1-C4 haloalkyl, C2-C8 
alkoxyalkyl, C3-C6 cycloalkyl and C4- 
10 C12 cycloalkylalkyl; or -Nr15r16 taken together as a 

whole is piperidine, pyrrolidine, piperazine, 
N-methyl-piperazine, morpholine or thiomorpholine; 
aryl is phenyl substituted with 0 to 3 substituents 
independently selected at each occurrence from 
15 C1-C4 alkyl, halo, -CN, -OR^^^ _s(0)nR^'*r -COR^^ , 

-C02R^^, -NO2, -Nr8cOr15, -NR^CONrI^rI^ , -nr8c02R15 
and -Nr15r16; 

heterocyclyl is pyridyl, pyrimidinyl , triazinyl, furanyl, 
thienyl, imidazolyl, thiazolyl, pyrrolyl, oxazolyl, 
20 isoxazolyl or pyrazolyl, each substituted with 0 to 3 

substituents independently selected at each 
occurrence from C1-C4 alkyl, halo, -CN, -OR^^^ 

-s(o)nR^'^. -co2r15, -N02, -nrScorIS^ -nr^conrI^rI^ ^ 

-Nr8c02R^^, and -NR^^rI^; and 
25 n is independently at each occurrence 0, 1 or 2 . 

[11] More preferred compounds of the third embodiment 
of this invention are compounds of Formula (I) and 
pharmaceutically acceptable salts and pro-drug foinnis 
3 0 thereof , wherein : 

Z is N; 
Y is Nr4; 

Ar is phenyl or pyridyl, each substituted with 0 to 4 R^ 
35 groups; 

R^ is H, halo, C1-C4 alkyl, C1-C3 haloalkyl, cyclopropyl, 

-CN, -NR6r7, -CONR6r7, -C0R7 , -C02R'^ , -OR^ or -S(0}nR^^ 
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wherein C1-C4 alkyl is substituted with 0 to 3 
substituents independently selected at each 
occurrence from C3-C4 cycloalkyl, halo, -CN, -OR'^, 
-S(0)nR^^/ -COR'^, -C02R'^, -Nr6r7 ; 
5 r3 is C±-Ce alkyl, C2-C6 alkenyl , C2-C6 alkynyl, 
C3-C6 cycloalkyl, Ci~C4 haloalkyl or aryl, 
wherein Ci-Ce alkyl, C2-C6 alkenyl, C2-C5 alkynyl or 
C3-C6 cycloalkyl is each substituted with 0 to 3 
substituents independently selected at each 

10 occurrence from Ci-Ce alkyl, C3-C6 cycloalkyl, 

C1-C4 haloalkyl, halo, -CN, -OR^, -s(0)nR^^. -C02R'^, 
-NRSCOR'7, -NR8cONR6r7, -NR8c02R'7, -NR6r7 and aryl; 
r4 is H, allyl, or C1-C4 alkyl, wherein C1-C4 alkyl is 
optionally substituted with C1-C4 alkyl, -Or'^, 

15 -S(0)2R^-^/ -C02R'^, -Nr6r7 or -NR^COrIO; 

r5 is independently selected at each occurrence from 
Ci-Ce alkyl, aryl, heterocyclyl, C1-C4 haloalkyl, 
halo, -CN, -NO2. -NR6r7, -C0R7, -OR^ , -CONR^R^, 
-CON(Or9)r7, -C02R'^ and -S(0)nR^^. wherein Ci-Ce alkyl 

20 is substituted with 0 to 3 substituents independently 

selected at each occurrence from C1-C4 alkyl, -NO2, 
halo, -CN, -NR^R^, COR*^' -OR^, -CONR^R'^ , C02R'^ and 
-S(0)nR^^; 

r6 and R7 are independently selected at each occurrence 
25 from H, C1-C4 alkyl, C1-C4 haloalkyl and C2-C8 

alkoxyalkyl ; 

wherein C1-C4 alkyl, may be substituted with 0 to 2 
substituents independently selected at each 
occurrence from -OH or C1-C4 alkoxy groups ; 
30 r8, r9 and R^^ are independently at each occurrence H or 
C1-C4 alkyl; 

R^2 and R^^ are independently at each occurrence C1-C4 

alkyl or -Nr6r7. 
R^^ is C1-C4 alkyl or -Nr15r16. 
35 R^5 and R^^ are independently at each occurrence H, C1-C4 
alkyl or C2-C8 alkoxyalkyl; 
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aryl is phenyl substituted with 0 to 3 substituents 
independently selected at each occurrence from 
C1-C4 alkyl, halo, -CN, -OrI^^ _s(0)nR^^. -COrIS, 
-C02R1^, -NO2 and -]SIr15r16. ^nd 
5 n is independently at each occurrence 0, 1 or 2 . 



10 



[12] Even more preferred compounds of this invention 
are compounds of Formula (I) and pharmaceutically 
acceptable salts and pro-drug forms thereof, wherein: 



Z is N; 
Y is Nr4; 

Ar is phenyl or pyridyl, each substituted with 2 to 4 
groups ; 

15 Ri is H, methyl, ethyl, cyclopropyl, -CF3, or -N(CH3)2; 
r3 is C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, 
C3-C6 cycloalkyl, C1-C4 haloalkyl or aryl, 
wherein Ci-Ce alkyl, C2-C6 alkenyl, C2-C6 alkynyl or 
C3-C6 cycloalkyl is each substituted with 0 to 3 
20 substituents independently selected at each 

occurrence from C1-C4 alkyl, Cs^Ce cycloalkyl, -CF3, 
halo, -CN, -OR'^, and aryl; 
R^ is H, methyl, ethyl, i -propyl, n-propyl, n-butyl, 
i -butyl, s -butyl, n-butyl, or allyl; 
25 R^ is independently selected at each occurrence from 

methyl, ethyl, i-propyl, n-propyl, aryl, -CF3 , halo, 
-CN, -N(CH3)2, "C(=0)CH3, -OCH3 , -OCH2CH3, -OCF3 , and 
-S(0)2CH3; 
r14 is C1-C4 alkyl or -Nr15r16. 
30 r15 and r16 are independently at each occurrence H, C1-C4 
alkyl or C2~C8 alkoxyalkyl; 
aryl is phenyl substituted with 0 to 3 substituents 
independently selected at each occurrence from 
C1-C4 alkyl, halo, -CN, -Or15^ -S(0)nR^^, -COrIS, 
35 -C02R^^/ -NO2 and -Nr15r16; and 

n is independently at each occurrence 0, 1 or 2 . 
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[13] A fourth embodiment of preferred compounds of 
this invention are compounds of Formula (I) and 
pharmaceutical ly acceptable salts and pro-drug forms 
thereof , wherein : 

5 

Z is N; 

Y is Nr4 or O; 

Ar is phenyl or pyridyl, each substituted with 0 to 4 
groups ; 

10 r1 is H, halo, Ci-Cio alkyl, C2-C10 alkenyl, C2- 

Cio alkynyl, C3-C8 cycloalkyl, C1-C4 haloalkyl, aryl, 
heterocyclyl , -CN, -OR^ , -SH, -S (O) nR''-'^ . -COR^, 
-C01SIr6r7^ _C02R7, -0C(0)r13^ -NrScOR'^ , -N(C0R7)2, 
-Nr8cONr6r7, -Nr8c02R'^/ or -NR^r'^ , 
15 wherein Ci-Cio alkyl, C2-C10 alkenyl, C2-C10 alkynyl 

or C3-C8 cycloalkyl is each substituted with 0 to 3 
substituents independently selected at each 
occurrence from Ci-Ce alkyl, C3-C6 cycloalkyl, halo, 
C1-C4 haloalkyl, -CN, -OR^ , -SH, -S(0)nR^^. -COr'^ , 
-C02R'^ , -OC (O) r13 ^ -NR^COR^ , -N ( COR^ ) 2 , -NR^CONr6r7 , 
-Nr8c02R'^, ~NR^r7, -CONr6r'7, aryl and heterocyclyl ; 
R^ is C1-C4 alkyl, C3-C6 cycloalkyl, C1-C4 haloalkyl , 

-0R7, -C0R7, -C02R'^ or -CONr6r7 ^ 

wherein C1-C4 alkyl is substituted with 0 to 3 
substituents independently selected at each 
occurrence from C1-C4 alkyl, C3-C6 cycloalkyl, C1-C4 
haloalkyl, halo, -CN, -OR^, -s(0)nR^^/ -COb7 , -002^7 r 
-Nr8cOR'7 , -N ( C0R7 ) 2 , -Nr8cONR6r7 , -Nr8c02R'^ , -Nr6r7 
and -CONr6r7; 

r4 is H, C1-C6 alkyl or C2-C6 alkenyl, wherein Ci-Ce alkyl 
is optionally substituted with C1-C4 alkyl, C3-C6 
cycloalkyl, C1-C4 haloalkyl, "Or7, -s{0)nR^2^ -C02R'^, 
-NrSr7 or -Nr9cOr10; 
r5 is independently selected at each occurrence from 

Cl-Cio alkyl, C2-C10 alkenyl, C2-C10 alkynyl, C3-C6 
cycloalkyl, C4-C12 cycloalkylalkyl , aryl, 
heterocyclyl, -NO2 / halo, -CN, C1-C4 haloalkyl. 
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-Nr6r7 , -NR^COR^ , -Nr8C02R'^ » -OR^ , -COR^ , -C02'Pp , 
-CONr6r7, -CON(OR^)r7 and -S(0)nR-^*^/ 

wherein Ci-Cio alkyl, C2-C10 alkenyl, C2-C10 alkynyl, 
C3-C6 cycloalkyl and C4-C12 cycloalkylalkyl are 
5 substituted with 0 to 3 substituents independently 

selected at each occurrence from C1-C4 alkyl, -N02/ 
halo, -CN, -Or7, -COtO , -C02R'^, -CONR^R^ ^ -Nr6r7, 
-NR^COR'^, -NR8c02R'^ and -S(0)nR^^; 
R^ and R7 are independently selected at each occurrence 
10 from H, C1-C4 alkyl, C1-C4 haloalkyl, C2-C8 

alkoxyalkyl, C3-C6 cycloalkyl, C4- 
C12 cycloalkylalkyl, aryl, aryl(Ci-C4 alkyl)-, 
heterocyclyl , heterocyclyl (C1-C4 alkyl) 
morpholinoethyl , morpholinopropyl and 
15 morpholinobutyl; or NR^r'^ taken together as a whole is 

piper idine , pyrrol idine , piperaz ine , 
N-methylpiperazine, morpholine or thiomorpholine; 
wherein C1-C4 alkyl, may be substituted with 0 to 2 
substituents independently selected at each 
20 occurrence from -OH or C1-C4 alkoxy groups; 

R^ is independently at each occurrence H or C1-C4 alkyl; 
R^ and R^*-^ are independently at each occurrence selected 

from H, C1-C4 alkyl and C3-C6 cycloalkyl; 
r11 is H, C1-C4 alkyl, C1-C4 haloalkyl, or C3-C6 
25 cycloalkyl; 

r12 is C1-C4 alkyl, C1-C4 haloalkyl or -NR^r'^ ; 
r1^ is C1-C4 alkyl, C1-C4 haloalkyl, C2-C8 alkoxyalkyl, 
C3-C6 cycloalkyl, C4-C12 cycloalkylalkyl, -Nr6r7^ 
aryl, aryl(Ci-C4 alkyl)-, heterocyclyl or 
30 heterocyclyl (C1-C4 alkyl)-; 

r14 is C1-C4 alkyl, C1-C4 haloalkyl, C2-C8 alkoxyalkyl, 

C3-C6 cycloalkyl, C4-C12 cycloalkylalkyl, -Nr15r16. 
r15 and R^^ are independently selected at each occurrence 
from H, C1-C4 alkyl, C1-C4 haloalkyl, C2-C8 
35 alkoxyalkyl, C3-C6 cycloalkyl and C4- 

C12 cycloalkylalkyl; or -NR^^R^^ taken together as a 
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whole is piper idine, pyrrolidine, piperazine, 
N-methyl-piperazine, morpholine or thiomorpholine; 
aryl is phenyl or naphthyl, each substituted with 0 to 3 
substituents independently selected at each 
5 occurrence from C1-C4 alkyl, halo, -CN, -OR^^, 

-S(0)nR-^^. -COr15^ _C02R^^, -NO2 , -NR^COrI^^ 
-NrScONrI^rI^, -Nr8c02R^^ and -Nr15r16. 
heterocyclyl is pyridyl, pyrimidinyl , triazinyl, furanyl, 
thienyl, imidazolyl, thiazolyl, pyrrolyl, oxazolyl, 

10 isoxazolyl or pyrazolyl, each substituted with 0 to 3 

substituents independently selected at each 
occurrence from C1-C4 alkyl, halo, -CN, -OR^S^ 
-SCOnR^"*/ -C02R^^, -NO2 / -NrScOrI^, -NrScONr2-5r16 ^ 
-Nr8c02R15, and -Nr15r16; and 

15 n is independently at each occurrence 0, 1 or 2 . 



[14] More preferred compounds of the fourth 
embodiment of this invention are compounds of Formula (I) 
and pharmaceutically acceptable salts and pro-drug forms 
20 thereof, wherein: 



Z is N; 
Y is NR^; 

Ar is phenyl or pyridyl, each substituted with 0 to 4 R^ 

25 groups; 

r1 is H, halo, C1-C6 alkyl , C2-C6 alkenyl , C2-C6 alkynyl, 
C3~C6 cycloalkyl, C1--C4 haloalkyl, aryl, 
heterocyclyl, -CN, -OR^, -S(0)nR^^. -COR'^ , -CONr6r7^ 
-CO2R'' or -Nr6r7^ 

30 wherein Ci-Ce alkyl, C2-C6 alkenyl, C2-C6 alkynyl or 

C3-C6 cycloalkyl is each substituted with 0 to 3 
substituents independently selected at each 
occurrence from Ci-Ce alkyl, C3-C6 cycloalkyl, halo, 
C1-C4 haloalkyl, -CN, -Or7, -SH, -S(0)nR^^, -COR^ , 

35 -C02R'^, -OC(0)R13, -Nr8cOr7, -N(C0R'7)2/ -NR^CONR^R^ , 

-Nr8c02R'^/ -NR^R^ , -CONr6r7, aryl and heterocyclyl; 
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r3 is C1-C4 alkyl, -CN, C3-C6 cycloalkyl, C1-C4 haloalkyl, 
-OR^, -C0R7 or -C02R'7, 

wherein C1-C4 alkyl is substituted with 0 to 3 
substituents independently selected at each 
5 occurrence from C3-C6 cycloalkyl, C1-C4 haloalkyl, 

halo, -CN, -OR^, -S(0)nR^^, -COR^ , -C02R^ r -NrScoR^ , 
-NR^r'^ and -CONr6r7; 
r4 is H, allyl, or C1-C4 alkyl, wherein C1-C4 alkyl is 
optionally substituted with C1-C4 alkyl, -OR'^, 

10 -S(0)2R^^. -C02R'^, -Nr6r7 or -NR^COrIO; 

R^ is independently selected at each occurrence from 
Ci-Ce alkyl, aryl, heterocyclyl , C1-C4 haloalkyl, 
halo, -CN, -NO2, -NR6r7, -C0R7, -OR'^ , -CONR^R^ , 
-CON(Or9)r7, -C02R'^ and -S(0)nR^^, wherein Ci-Ce alkyl 

15 is substituted with 0 to 3 substituents independently 

selected at each occurrence from C1-C4 alkyl, -NO2 , 
halo, -CN, -]S1R6r7, COR'^' -0R7 , -CONR^R'^, C02R'^ and 
-S{0)nR^^; 

r6 and R7 are independently selected at each occurrence 
20 from H, C1-C4 alkyl, C1-C4 haloalkyl and C2-C8 

alkoxyalkyl ; 

wherein C1-C4 alkyl, may be substituted with 0 to 2 
substituents independently selected at each 
occurrence from -OH or C1-C4 alkoxy groups; 
25 r8, r9 and R^^ are independently at each occurrence H or 
C1-C4 alkyl; 

R^2 and R^^ are independently at each occurrence C1-C4 

alkyl or -Nr6r7 ; 
r14 is C1-C4 alkyl or -Nr15r16. 
30 r1^ and rI^ are independently at each occurrence H, C1-C4 

alkyl or C2-C8 alkoxyalkyl; 
aryl is phenyl substituted with 0 to 3 substituents 

independently selected at each occurrence from 

C1-C4 alkyl, halo, -CN, -Or15^ ^s(0)nR^^, -COrI^^ 
35 -C02R^^. -NO2 and -Nr15r16. ^nd 

n is independently at each occurrence 0, 1 or 2 . 
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A fifth embodiment of this invention is the method of 
treating affective disorders, anxiety, depression, post- 
traumatic stress disorders, supranuclear palsy, seizure 
disorders, stroke, irritable bowel syndrome, immune 
5 suppression, Alzheimer's disease, gastrointestinal disease, 
anorexia nervosa or other eating disorders, drug or alcohol 
withdrawal symptoms, drug addiction, inflammatory 
disorders, or fertility problems in a mammal in need of 
such treatment comprising administering to the mammal a 
10 therapeutically effective amount of a compound of Formula 
I. 

A sixth embodiment of this invention are 
pharmaceutical compositions comprising a pharmaceutically 
acceptable carrier and a therapeutically effective amount 
15 of a compound of Formula I . 

This invention also includes intermediate compounds 
useful in preparation of the CRF antagonist compounds and 
processes for making those intermediates, as described in 
the following description and claims. 
20 The CRF antagonist compounds provided by this 

invention (and especially labelled compounds of this 
invention) are also useful as standards and reagents in 
determining the ability of a potential pharmaceutical to 
bind to the CRF receptor. 

25 

DETAILED DESCRIPTION OF INVENTION 
Many compounds of this invention have one or more 
asymmetric centers or planes. Unless otherwise indicated, 
all chiral (enantiomeric and diastereomeric) and racemic 

30 forms are included in the present invention. Many 

geometric isomers of olefins, C=N double bonds, and the 
like can also be present in the compounds, and all such 
stable isomers are contemplated in the present invention. 
The compounds may be isolated in optically active or 

35 racemic forms. It is well known in the art how to prepare 
optically active forms, such as by resolution of racemic 
forms or by synthesis from optically active starting 
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materials* All chiral, (enantiomeric and diastereomeric) 
and racemic forms and all geometric isomeric forms of a 
structure are intended, unless the specific stereochemistry 
or isomer form is specifically indicated. 
5 The term "alkyl" includes both branched and straight- 

chain alkyl having the specified number of carbon atoms. 
For example, the term "Ci-Cio alkyl" denotes alkyl having 1 

to 10 carbon atoms; thus, methyl, ethyl, propyl, butyl, 

pentyl, hexyl, heptyl, octyl, nonyl and decyl, wherein, for 
10 example, butyl can be -CH2CH2CH2CH3 , -CH2CH (CH3 ) 2 , 

-CH(CH3)CH2CH3 or -CH(CH3)3. 

The term "alkenyl" includes hydrocarbon chains of 

either a straight or branched configuration and one or more 

unsaturated carbon-carbon bonds which may occur in any 
15 stable point along the chain. For example, the term "C2- 

Cio alkenyl" denotes alkenyl having 2 to 10 carbon atoms; 

thus, ethenyl, propenyl, butenyl, pentenyl, hexenyl, 

heptenyl, octenyl, nonenyl and decenyl, such as allyl, 

propargyl, l-buten-4-yl , 2-buten-4-yl and the like, 
20 wherein, for example, butenyl can be, but is not limited 

to, -CH=CH2CH2CH3, -CH2CH=CHCH3 , -CH2CH2CH=CH2 , -CH=C(CH3)2 

or -CH=CHCH=CH2 . 

The term "alkynyl" includes hydrocarbon chains of 

either a straight or branched configuration and one or more 
25 triple carbon-carbon bonds which may occur in any stable 

point along the chain. The term "C2-C10 alkynyl" denotes 

alkynyl having 2 to 10 carbon atoms; thus, ethynyl, 
propynyl, butynyl, pentynyl, hexynyl, heptynyl, octynyl, 
nonynyl and decynyl , 

30 The term "haloalkyl" is intended to include both 

branched and straight-chain alkyl having the specified 
number of carbon atoms, substituted independently with 1 or 
more halogen, such as, but not limited to, -CH2F, -CHF2, 
-CF3, -CF2Br, -CH2CF3, -CF2CF3, -CH(CF3)2 and the like. 

35 The term "alkoxy" represents an alkyl group of 

indicated number of carbon atoms attached through an oxygen 
bridge . 
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The term "cycloalkyl" is intended to include saturated 
ring groups having the specified number of carbon, atoms, 
including mono-, bi- or poly-cyclic ring systems, such as 
cyclopropyl (c-Pr) , cyclobutyl (c~Bu) , cyclopentyl, 
5 cyclohexyl, cycloheptyl, cyclooctyl, [3 . 3 . 0] bicyclooctyl , 
[2 .2 . 2]bicyclooctyl and so forth. 

As used herein, the term "heterocyclyl " or 
"heterocyclic" is intended to mean a stable 5- to 7- 
membered monocyclic or bicyclic or 7- to 10-membered 

10 bicyclic heterocyclic ring which may be saturated, 

partially unsaturated, or aromatic, and which consists of 
carbon atoms and from 1 to 4 heteroatoms independently 
selected from the group consisting of N, O and S and 
wherein the nitrogen and sulfur heteroatoms may 

15 optionally be oxidized, and the nitrogen may optionally 

be quaternized, and including any bicyclic group in which 
any of the above-defined heterocyclic rings is fused to a 
benzene ring. The heterocyclic ring may be attached to 
its pendant group at any heteroatom or carbon atom which 

20 results in a stable structure. The heterocyclic rings 
described herein may be substituted on carbon or on a 
nitrogen atom if the resulting compound is stable. 
Examples of such heterocycles include, but are not 
limited to, pyridyl (pyridinyl) , pyrimidinyl, furanyl 

25 (furyl), thiazolyl, thienyl, pyrrolyl , pyrazolyl, 

imidazolyl , tetrazolyl , benzof uranyl , benzothiophenyl , 
indolyl, indolenyl, isoxazolinyl, isoxazolyl, quinolinyl, 
isoquinolinyl, benzimidazolyl , piperidinyl, 4- 
piperidonyl, pyrrolidinyl , 2 -pyrrol idonyl , pyrrolinyl, 

3 0 tetrahydrof uranyl , tetrahydroquinolinyl , 

tetrahydroisoquinolinyl , decahydroquinolinyl or 
octahydroisoquinolinyl, azocinyl, triazinyl, 6H-1,2,5- 
thiadiazinyl , 2H, 6H-1, 5 , 2-di thiazinyl , thianthrenyl , 
pyranyl , isobenzof uranyl , chromenyl , xanthenyl , 

35 phenoxathiinyl, 2H-pyrrolyl, pyrrolyl, imidazolyl, 
pyrazolyl, isothiazolyl , isoxazolinyl, isoxazolyl, 
oxazolyl, pyridinyl, pyrazinyl, pyrimidinyl, pyridazinyl. 
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indolizinyl, isoindolyl, 3H-indolyl, indolyl, IH- 
indazolyl, purinyl, 4H-quinolizinyl , isoquinolinyl , 
quinolinyl , phthalazinyl , naphthyridinyl , quinoxalinyl , 
quinazolinyl, cinnolinyl, pteridinyl, 4aH-carbazole, 
5 carbazole, IS-carbolinyl , phenanthridinyl , acridinyl, 

perimidinyl , phenanthrolinyl , phenazinyl , phenarsazinyl , 
phenothiazinyl , f urazanyl , phenoxazinyl , isochromanyl , 
chromanyl, pyrrolidinyl , pyrrolinyl, imidazolidinyl , 
imidazolinyl , pyrazolidinyl , pyrazolinyl , piperidinyl , 
10 piperazinyl, indolinyl, isoindolinyl , quinuclidinyl , 
morpholinyl , oxazolidinyl , benzothienyl , 
2 , 3 -dihydrobenzof uranyl or 2 , 3 -dihydrobenzothienyl . 

The term "halo" or "halogen" includes fluoro, chloro, 
bromo and iodo. 

15 The term "substituted", as used herein, means that 

one or more hydrogen on the designated atom is replaced 
with a selection from the indicated group, provided that 
the designated atom's normal valency is not exceeded, and 
that the substitution results in a stable compound. When a 

20 substituent is keto (i.e., =0), then 2 hydrogens on the 
atom are replaced. 

Combinations of substituents and/or variables are 
permissible only if such combinations result in stable 
compounds. By "stable compound" or "stable structure" is 

25 meant a compound that is sufficiently robust to survive 
isolation to a useful degree of purity from a reaction 
mixture, and formulation into an efficacious therapeutic 
agent . 

The term -pharmaceutically acceptable salts" includes 
30 acid or base salts of the compounds of formula (I) . 

Examples of pharmaceutical ly acceptable salts include, but 
are not limited to, mineral or organic acid salts of basic 
residues such as amines; alkali or organic salts of acidic 
residues such as carboxylic acids; and the like. 
35 Pharmaceutical ly acceptable salts of the compounds of 

the invention can be prepared by reacting the free acid or 
base forms of these compounds with a stoichiometric amount 
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of the appropriate base or acid in water or in an organic 
solvent/ or in a mixture of the two; generally, nonaqueous 
media like ether, ethyl acetate, ethanol, isopropanol, or 
acetonitrile are preferred. Lists of suitable salts are 
5 found in Remington * s Pharmaceutical Sciences , 17 th ed. , 
Mack Publishing Company, East on, PA, 1985, p. 1418, the 
disclosure of which is hereby incorporated by reference. 

"Prodrugs" are considered to be any covalently bonded 
carriers which release the active parent drug of formula 
10 (I) in vivo when such prodrug is administered to a 

mammalian subject. Prodrugs of the compounds of formula 
(I) are prepared by modifying functional groups present in 
the compounds in such a way that the modifications are 
cleaved, either in routine manipulation or in vivo, to the 
15 parent compounds. Prodrugs include compounds wherein 
hydroxy, amine, or sulfhydryl groups are bonded to any 
group that, when administered to a mammalian subject, 
cleaves to form a free hydroxyl, amino, or sulfhydryl 
group, respectively. Examples of prodrugs include, but are 
20 not limited to, acetate, formate and benzoate derivatives 
of alcohol and amine functional groups in the compounds of 
formula (1); and the like. 

The term "therapeutically effective amount" of a 
compound of this invention means an amount effective to 
25 antagonize abnormal level of CRF or treat the symptoms of 
affective disorder, anxiety or depression in a host. 

Synthesis 

The pyrazinones and triazinones of this invention can 
30 be prepared by one of the general schemes outlined below 
(Scheme 1-6) . 

Compounds of the Formula (I) wherein Z = CH, Y = NR^, 
= halogen and = H can be prepared as shown in Scheme 
1 . Compounds wherein r2 is a substituent other than H as 
35 defined in the broad scope of the invention can also be 
prepared as shown in Scheme 1 by using the corresponding 
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R^COH substituted aldehydes or CICHR^CN substituted 
haloacetonitriles . 

Scheme 1 

5 

1) H2NR^ Y~ ^NH2R^ 1) H2NR3 

MCN + CH2O ► { Base CICH2CN 

2) HY CN 

2 ) HY 

III 




XV V I 

Wherein = halogen 

Reaction of a cyanide salt with formaldehyde and the 
appropriate substituted amine afforded the corresponding 

10 aminoacetonitrile which was purified as the hydrochloride 

salt of Formula (III) . Alternatively the same compounds of 
Formula (III) can be synthesized by reaction of the amine 
H2NR^ with a haloacetonitrile, such as chloroacetonitrile, 
in the presence of a base such as a tertiary amine or an 

15 inorganic base such as K2CO3 in an organic solvent and 

isolated as a salt of an inorganic acid by treatment with 
that acid. Amine salt of Formula (III) was treated with an 
oxalyl halide, R^COCORI, such as oxalyl chloride or bromide 
to afford the dihalo compound Formula (IV) , as described in 

20 Vekemans, J.; Pollers-Wieers , C. ; Hoornaert, G. J. 

Heterocyclic Chem, 20, 919, (1982). Compound Formula (IV) 
can be coupled with an aryl amine HsNAr thermally, in the 
presence of a strong base such as NaH, KN(SiMe3)2r 
LiN(SiMe3)2 or NaN(SiMe3)2 in an aprotic organic solvent. 
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or under acid catalysis to give compounds of Formula (V) . 
Compounds of Formula (V) can be alkylated with an alkyl 
halide R^x to afford compounds of Formula (I) . 

Compounds where = alkyl or substituted alkyl can be 
5 prepared according to Scheme 2 . 

Scheme 2 

r'^Tsj'^v base ^^x,^. 



X^N^X base x^N^SR" Pd{PPh3)2Cl2 

IV VII 

R3 R3 
^N^O H2NAr f^^^^ 

li^N^SR" ~ ^ Ri-^N^NHAr 

1) KMn04 

2 ) H2NAr 

VIII IX 



Reaction of the intermediate of Formula (IV) in Scheme 1, 
wherein R^ = X = halogen in Scheme 2, with an alkyl or aryl 
thiol, HSR", in the presence of base such as NaH affords 
the adduct of Formula (VII) , which may then be treated with 
a trialkylaluminum as described in Hirota, K.; Kitade, Y. ; 
Kanbe, Y. ; Maki, Y. ; J". Org. Chem. 57, 5268, (1992), in 
the presence of a palladium catalyst, such as Pd(PPh3) 2CI2, 
to give compounds of Formula (VIII) . Condensation of 
compounds of Formula (VIII) with an aryl amine H2NAr under 
thermal, base, or acid catalyzed conditions gives compounds 
of Formula (IX) . Alternatively (VIII) may be oxidized to 
the corresponding sulfones with an oxidant such as KMn04 
and then condensed with the arylamines of formula H2NAr to 
give (IX) . The use of appropriately substituted aluminum 
alkyls, or simple transformations of those substituted 
alkyls can give access to compounds of Formula (I) , where 
r1 is a substituted alkyl; see Ratovelomanana, 
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V. ;Linstr\unelle, G. ; Tet. Letter's 52, 6001 (1984) and 
references cited therein. 

Compounds of the Formula (I) wherein Z - CH, Y = O or 
5 S(0)n arid = halogen can be prepared as shown in Scheme 

3. 

Scheme 3 




IV X XI 



Wherein R = halogen 




XI XII 

n= 1,2 

10 

Reaction of the dihalo intermediate (IV) from Scheme 
1 with a phenoxide or thiophenoxide, formed by treatment of 
the corresponding phenol or thiophenol with an appropriate 
base, such as NaH in an aprotic solvent, gives the adduct 

15 of Formula (X) or (XI) . Adduct (XI) may be further 

oxidized to the sulfoxide or sulfone of Formula {XII ) , by 
treatment with the appropriate oxidant, such as a peroxide, 
NaI04 or KMn04 . 

Compounds of Formula (I) where = OR, SR and S(0)nR 

20 and Z= CH can be introduced on compounds of Formula (V) by 
copper or copper salt-catalyzed coupling of the 
corresponding anions RO" cind RS" with the pyrazinone 
bromide. Keegstra, M.A. ; Peters, T.H.A. ; Brandsma, L.; 
Tetrahedron, 48, 3 633 (1992) describes the addition of 

25 phenoxide anions by this method; alternatively, the same 
conditions can be used for the addition of thiophenoxide 
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anions. Alternatively the same compounds can be synthesized 
by Scheme 4 . 

Scheme 4 

.NH 1^^^° HCl, 



R3 



XV 



^ O^OEt ^ <^02Et R.QH 

III XIII XIV 



R3 

^ O 



rV° . i X 

^ C02Et R'O N 

R'O^NH2 H 
+ 



XVI 



R3 r3 
I I 

POX3 ^^vx>° HzNAr 



J^-^v^ H2NAr ^^"Vtf?-' 

lX ^ iX 

(COX)2 N X R'O' ^N^NHAr 

XIX XX 



In Scheme 4, reaction of an aminoacetonitrile salt 
(III), described in Scheme 1, with an oxalyl halide ester 
(XIII) gives the corresponding amide (XIV) , which in turn 
10 can be converted to the corresponding imidate salt (XV) . 
This can be cyclized under treatment with a base, such as 
K2CO3 or EtaN to the pyrazinedione of Formula (XVT) . This 
can be converted to the corresponding halide (XIX) , using a 
halogenating agent such as POX3, oxalyl halide or SOX2 . 
15 Alternatively, (XVI) can be converted to the corresponding 
mesylate, tosylate or triflate, by treatment with the 
corresponding mesyl, tosyl, or triflic anhydride. 
Subsequently, (XIX) can be coupled with an aniline to the 
corresponding adduct of Formula (XX) , under the conditions 
20 described in Scheme 1, or (XIX) can be coupled with a 
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phenoxide or thiophenoxide as described in Scheme 3 to yield 
compounds of Formula (I) wherein Y = O or S{0)n. 

Compounds of Formula (I) wherein Rl = substituted N and 
5 Z = CH can be introduced on compounds of Formula {XV) by- 
reaction with an amine to form the corresponding amidate 
(XVII) according to Scheme 5. Subsequently, (XVII) can be 
cyclized, halogenated, and substituted with the appropriate 
aniline, phenoxide or thiophenoxide as described in Scheme 4 
10 above . 

Compounds of Formula I wherein Z = CH and Ri = COR^ or 
C02R'^ can be synthesized from compounds of Formula (VII) by 
coupling with the appropriate vinyl alumintmt or boron 
reagent in the presence of a palladium catalyst, such as 
15 Pd(PPh3)2Cl2, and further transformations of the vinyl 
group, using methods known to one skilled in the art. 



Scheme 5 




The compounds of Formula (I) where Z = CH and Rl or R^ 
is a functional group not compatible with the procedures of 
Schemes 1-5 may be prepared from precursors where the 
25 interfering functionality of R^ or R^ is protected using 

methods known to one skilled in the art (see T.W, Green and 
P.G.M. Wuts, Protecting Groups in Organic Synthesis, Wiley, 
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New York, 1991) ; or from precursors bearing or groups 
amenable to later conversion into the desired functionality 
using standard methods (see J. March, Advanced Organic 
Chemistry, Wiley, New York, 1992) . 

5 

Triazinones of Formula (I) wherein Z = N and Y = NR^, 
O or S(0)n can be prepared by the synthetic route shown in 
Scheme 6 . 

10 Condensation of a substituted hydrazine with 

acetamidines or imidates provides amidrazones of Foimula 

(XXX) (Khrustalev, V. A., Zelenin, K. N. Zhurnal 
Organicheskoi Khimii, Vol. 15, No. 11, 1979, 2280) , 
Cyclization of (XXX) with oxalyl derivatives such as oxalyl 

15 chloride provides diones of Formula (XXXI) . Treatment of 

(XXXI) with chlorodehydrating agents such as thionyl 
chloride, oxalyl chloride or phosphorous oxychloride 
provides chlorotriazinones of Formula (XXXII) , which may be 
treated with phenols, thiophenols, anilines and their 

20 heterocyclic analogs under basic, acidic or thermal 

conditions to provide compounds of Formula (I) where Z = N 
and Y = O, S or NH, respectively. In the preceding 
instance where Y = NH, alkylation of the nitrogen atom with 
e.g. alkyl iodides provides the related compounds of 

25 Formula (I) where Z = N and Y = NR^ . In the preceding 

instance where Y = S, oxidation with e.g. mCPBA provides 
the compounds of Formula (I) where Z = N and Y = S{0) and 
S(0)2. The compounds of Formula (I) where Z = N and R^ or 
r3 is a functional group not compatible with the procedures 

30 of Scheme 4 may be prepared from precursors such as 

amidrazones of Formula (XXX) or substituted hydrazines 
where the 
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r3 r3 

I Y = S Y = NH NO 

N'^-^^ mCPBA NaH 

Ar ^ = Ar 

T- leaving group i 



interfering functionality of R^ or R^ is protected using 
methods known to one skilled in the art (see T.W. Green and 
P.G.M. Wuts, Protecting Groups in Organic Synthesis, Wiley, 
New York, 1991) ; or from precursors bearing R^ or R^ groups 
10 amenable to later conversion into the desired functionality 
using standard methods (see J. March, Advanced Organic 
Chemistiry, Wiley, New York, 1992) . 

Triazinones of Formula (I) wherein Z = N and Y = NR^, O 
15 or S{0)n can also be prepared by the synthetic route shown 
in Scheme 7 
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Scheme 7 




XXXVZZ 1 



5 Reaction of ethyl oxalyl chloride with acylated 

hydrazines of Formula (XXXIV) provides the ethyl oxalyl 
acylhydrazine derviatives of Formula (XXXV) . Compounds of 
Formula (XXXIV) may be arrived at via condensation of an 
appropriate ketone or aldehyde with an acylated hydrazide to 

10 give acylated hydrazones which may then be reduced under 
catalytic hydrogenation conditions or by other reducing 
agents to give the compounds of Formula (XXXIV) . The 
abovementioned acylated hydrazones may also be produced by 
acylation of a hydrazone made from hydrazine and an 

15 appropriate ketone or aldehyde using methods known to one 
skilled in the art of organic synthesis . Alternatively, 
compounds of Formula (XXXIV) may also be produced by 
acylation of an appropriate hydrazine using methods known to 
one skilled in the art of organic synthesis. 

20 The ethyl esters of compound (XXXV) may then be 

converted to the primary amide derivatives of Formula 
(XXXVI) by treatment with an ammonia source such as ammonium 
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hydroxide. Cyclization of (XXXVI) to produce the diones of 
Formula (XXXI) may be achieved by treatment with, for 
example, iodotrimethylsilane (TMSI) or POCI3, or by heating 
in the presence of a Lewis acid such as ZnCl2 • The 0x0 
5 group in the 5 position of the 1 , 2 , 4-triazin-5 , 6-diones of 
Formula (XXXI) may then be converted to a leaving group 
using reagents such as trif luoromethanesulf onic anhydride 
under basic conditions to yield compounds of Formula 
(XXXVII) which may then be treated with phenols, 

10 thiophenols, anilines and their heterocyclic analogs under 
basic conditions to provide compounds of Formula (I) 

Additional 1, 2 , 4-triazinone syntheses are disclosed in 
the literature (A. R. Katritzky and C. W. Rees, 
Comprehensive Heterocyclic Chemistry, Pergamon Press, New 

15 York, Vol. 3, 1984, p. 385) and can be prepared by one 
skilled in the art . 

Intermediates, for example ArYH, H2NAr, HOAr or HSAr, 
in the synthesis of compounds of Formula (I) in Schemes 1-6 
may be prepared using standard methods known to one skilled 

20 in the art (see, D. Barton and W, D. 01 lis. Comprehensive 

Organic Chemistry, Pergamon Press, New York, Vol. 1-6, 1979; 
A. R. Katritzky and C. W. Rees, Comprehensive Heterocyclic 
Chemistry, Pergamon Press, New York, Vol. 1-8, 1984; B. 
Trost and I. Fleming, Comprehensive Organic Synthesis, 

25 Pergamon Press, New York, Vol. 1-9, 1991; and DuPont Merck 
PCT application WO95/10506) . 



All of the aforementioned references are hereby 
incorporated by reference . 

30 

Example 1 

3- [ [2-Bromo-4- ( l-methylethyl ) phenyl] amino] -5- 
chloro-1- ( l-ethylpropyl) -2 ( IH) -pyrazlnone 



35 Pax-t A; Hydrogen chloride (12M, aq. , 3.8 mL) , 

methanol (33 mL) , water {30 mL) , potassium cyanide (3 g) , 
1-ethylpropylamine (4 g) , and formaldehyde (37% w/v, 3.7 
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mL) were stirred 18 hours at room temperature. Water (200 
mlj) was added, and the mixture was extracted with 2 x 200 
mL methylene chloride, which was dried over MgS04 and 
concentrated to a light oil (5.57 g) . The oil was 
5 dissolved in ether and IN HCl was added. The precipitate 
was collected on paper and dried to give N- (1-ethylpropyl) - 
aminoacetonitrile hydrochloride as an off-white solid 
(6.70g) . 

Part B: The product from part A (2 g) , chloroform 

10 (20 mL) , and oxalyl chloride (4.68 g) were heated at reflux 
for 12 hours . The reaction was concentrated to remove 
excess oxalyl chloride eind solvent, and the crude product 
was chromatographed on silica gel using ethyl 
acetate /hexane (1:4) as eluent to afford 3 , 5-dichloro-l- (1- 

15 ethylpropyl) -2 (IH) -pyrazinone as a white solid (2.09 g) . 

Part C: The product from part B (0.68 g) and 2- 
bromo-4-isopropylaniline (1.24g) were heated at 140°C for 5 
hours. After cooling, methylene chloride (20 mL)was added, 
filtered, and concentrated. The crude product was 

20 chromatographed on silica gel using ethyl acetate /hexane 
(1:9) as eluent to afford the title compound. 639 mg. mp 
118.5 - 119. 5°C. Elemental analysis: calcd. for 
Cl8H23N30BrCl : C, 52.38; H, 5.626; N, 10.18; Br, 19.36; 
CI, 8.599. Found: C, 52.62; H, 5.43; N, 10.13; Br, 19.53; 

25 CI, 8.97. 



Example 2 

3- [ [2-Bromo-4- ( l-methylethyl ) phenyl] ethylamino] -5- 
chloro-l- ( 1-ethylpropyl) -2 (1H> -pyrazinone 

30 

The product from Example 1 (198 mg) , N,N-dimethyl- 
formamide (5 mL) , and sodium hydride (60% in oil, 96 mg) 
were stirred at room temperature 20 minutes, lodoethane 
(112 mg) was added and the reaction was stirred overnight 
35 at room teit5>erature and quenched with water (10 ml.) and 
saturated sodium chloride (aq. , 10 mL) . The mixture was 
extracted with methylene chloride which was dried and 
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concentrated. The crude product was chromatographed on 
silica gel using ethyl acetate/hexane (1:19) as eluent to 
afford the title compound (12 5 mg) . CI-HRMS calcd. for 
C20H28N3OClBr (M+H) + : 440.110427. Found: 440.107480. 

5 

Example 3 

3- [ (2, 4-Dibromoph6nyl) amino] -5-chloro-l- (1- 
ethylpropyl) -2 <1H) -pyrazinone 

10 2 , 4-Dibromoaniline (500 mg) , toluene (8 mL) , and 

sodium hydride (60% in oil, 398 mg) were stirred for 10 
minutes at room temperature and then 3 , 5-dichloro-l- (l- 
ethylpropyl) -2 (IH) -pyrazinone (468 mg. Example 1, part B) 
was added. The reaction was heated at reflux 3 hours, 

15 cooled, and quenched with water (50 mL) . The mixture was 
extracted with ethyl acetate (100 mL) , which was washed 
with brine, then dried and concentrated. The crude product 
was chromatographed on silica gel using ethyl 
acetate/hexane (1:19) affording 400 mg of material, which 

20 was crystallized from ether/hexane to give the title 
compound (240 mg) . Elemental analysis: calcd. for 
Cl5Hi6N30ClBr2 : C, 40.07; H, 3.597; N, 9,356; CI, 7.895; 
Br, 35.55. Found: C, 40.41; H, 3.49; 9.34; CI, 8.27; 

Br, 35.71. 

25 

Example 4 

3 - [ (2, 4«-Dlbromoplienyl) ethylamino] -5-chloro-l- (1- 
ethylpropyl) -2 ( IH) -pyrazinone 

30 The title compound was prepared in a manner similar 

to the product of Exainple 2. Elemental analysis calcd. for 
Cl7H20N3OClBr2 : C,42.75; H,4.22; N, 8.807. Found: C, 
42.82; H, 4.14; N, 8.67. 



35 



Example 5 

3- [ (2,4, 6-Trimethylphenyl) amino] -5-chloro-l- (1- 
ethylpropyl) -2 (IH) -pyrazinone 
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The title compound was prepared in a manner .similar 
to the product of Example 3. Elemental analysis calcd. for 
CI8H24N3OCI: 64.76; H, 7.256; N, 12.59. Found: C, 

5 64.69; H, 7.03; N, 12.55. 

Example 6 

3-[(2,4, 6-Trimethylphenyl} ethylamlno] -5-chloro-l- 
( 1-othylpropyl ) -2 ( IH) -pyrazlnone 

10 

The title compound was prepared in a msuiner similar 
to the product of Example 2. Elemental analysis calcd. for 
C20H28N3OCI: C, 66.37; H, 7.808; 11.61. Found: C, 
66.50; H, 7.69; N, 11.51. 

15 

Exaunple 7 

( + /-)-3-[(2,4, 6-a*rimethylphenyl) amino] - 5-chloro-l- 
[1- (methoxyme^hyl) propyl] -2 (IH) -pyrazinone 

20 The title compound was prepared in a manner similar 

to the product of Example 3. Elemental analysis calcd. for 
CI8H24N3O2CI: C, 61.80; 6.91; N, 12.01; Cl, 10.13. 

Found: C, 61.69; H, 7.00; N, 11.93; CI, 9.87. 

25 Example 8 

3 - [ (2-Bromo-4, 6-dlmethoxyphenyl ) amino] -5-c]iloro-l- 
( 1-ethylpropyl > -2 ( IH) -pyrazlnone 

The title compound was prepared in a manner similar 
30 to the product of Example 3. Elemental analysis calcd. for 
Cl7H2lN303BrCl: C, 47.40; H, 4.91; N, 9.765. Founci: C, 
47.06; H, 4.61; 9.56. 

Example 9 

35 3*- [ (2-Cyano-4, 6-dxmet:liylphenyl ) amino] -5-cliloro-l- 

(1-ethylpropyl) -2 (IH) -pyrazlnone 
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Part A: 3- [ (2-Iodo-4 , 6-dimethylphenyl) amino] -5- 
chloro-1- (1-ethylpropyl) -2 (IH) -pyrazinone was prepared in a 
manner similar to Example 3 . 

Petrt B: The product from part A (4 60 mg) , N,N- 
5 dime thy Iformamide (8 mL) , cuprous cyanide (97 mg) , and 

sodium cyanide were heated at 12 0°C for 18 hours and then 
at 13 0*^C for 3 hours. After cooling, ethyl acetate (100 
mL) was added to the reaction which was then washed with 
water (50 mL) and brine (50 mL) , dried, and concentrated. 

10 The CDTude product was chromatographed on silica gel using 

ethyl acetate/hexane (1:4) as eluent. The product was then 
crystallized from methylene chloride /hexane to afford the 
title compound (235 rag) . Elemental analysis calcd. for 
CI8H21N4OCI: C, 62.69; H, 6.148; N, 16.25; CI, 10.28. 

15 Found: C, 62.29; 6.27; N, 15.99; CI, 10,20. 

Example 10 

(+/-)-3-[ (2-Bromo-4, 6-dimet:]ioxyplienyl ) amino] - 5- 
chloro-1- [1- (methoxymethyl) propyl] -2 (IH) -pyrazinone 

20 

The title compound was prepared in a manner similar 
to the product of Example 3. Elemental analysis calcd. for 
Ci7H2lN304BrCl: C, 45.71; H, 4.748; N, 9.416, Found: C, 
45.86; H, 4.43; N, 9.26. 

25 

Example 12 

(♦/-) -3- I (2-lodo-4, 6-dimethylph6nyl) amino] -5- 
chloro-1- [1- (metlioxymethyl) propyl] -2 (IH) -pyrazinone 

30 PajTt A: Chloroacetonitrile (3.2 mL) , 2-amino-l- 

methoxybutane (10.32 g) , and deuterochlorof orm (50mL) were 
stirred and heated at reflux for 48 h. Methylene chloride 
(100 mL) and sodium hydroxide (aq., IN, 100 mL) were added 
to the reaction, the layers separated, and the organic 

35 layer concentrated to an oil (3.4 g) . The oil was 

dissolved in ether (100 mL) and HCl /ether (IN, 100 mL) was 
added. The precipitate was collected on paper affording N- 
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[ ( l-methoxymethyl ) propyl ] aminoacetonitrile hydrochloride 
(6.86 g) • 

Pax-t B: The title compound was prepared in a manner 
similar to the product of Example 3 . Elemental analysis 
5 calcd. for C17H21N3O2CII : C, 44.22; H, 4.58; N, 9.10. 
Found: C. 44.26; H, 4.60; 9.83. 

Example 15 

( + /-)-3-[ (4-Bromo-2, 6 -dimethylphenyl ) amino] - 5- 
10 chloro-1- [1- (methoxymethyl) propyl] -2 ( IH) -pyrazinone 

To ( + / - ) -3 , 5-dichloro-l- [1- (methoxymethyl ) propyl ] - 
2 (IH) -pyrazinone (300 mg) and 4-bromo-2 , 6-dimethylaniline 
(238 mg) in THF (anhydrous, 9.4 itiL) at O^'C was added sodium 

15 bis (trimethylsilyl) amide (1.0 M/THF, 2.6 mL) . The mixture 
was stirred at O^^C for 10 minutes. Ethyl acetate (lOOmL) 
was added and washed with water (25 mL) and brine (25 mL) . 
The organic layer was dried over MgS04 and concentrated and 
the crude product was chromatographed on silica gel using 

20 ethyl acetate /hexane (1:4) as eluent . The product was then 
crystallized from ethyl acetate /hexane to afford the title 
compound (419 mg) . Elemental analysis calcd. for 
Cl7H2lN302BrCl: 49.23; H, 5.10; N, 10.13. Found: C, 

49.33; H, 5.05; N, 10.09. 

25 

Example 16 

( + /-) - 3- [ (4 -Acetyl -2, 6 -dimethylphenyl) amino] - 5- 
chloro-1- [1- (methoxymethyl) propyl] -2 (IH) -pyrazinone 

30 To the product of Exainple 15 (250 mg) , 

bis (triphenylphosphine) palladium (II) chloride (11 mg) , and 
tetrakis (triphenylphosphine)palladium(O) (17 mg) in a dry 
flask under nitrogen was added toluene (1.5 mL) and 1- 
ethoxyvinyl tributyl tin (260 mg) . The reaction was heated 

35 at reflux 18 hours, and then concentrated in vacuo. The 

residue was taken up in ether (15 mL) and saturated aqueous 
potassium fluoride (15 mL) , and filtered. The layers were 
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separated, and the ether layer was stirred with IN HCl 
(aq. , 15 mL) . The layers were separated and the ether 
layer was dried over MgS04 and concentrated. The crude 
product was chromatographed on silica gel using ethyl 
5 acetate /hexane (3:7) as eluent to afford the title compound 
(90 mg) . Elemental analysis calcd. for C19H24N3O3CI : C, 
60,39; H, 6.40; N, 11.12, Found: C, 60.51; H, 6.31; N, 
11.00. 



10 Example 16a 

( + /-> - 3- [ (4-Acet:yl-2*methoxy-6-methylphenyl)amino] - 
5-chloro-l- [1- (metlioxymetliyl) propyl] -2 (IH) - 

pyrazlnone 



15 The title compound was prepared in a manner similar 

to the product of Example 16. Elemental analysis calcd. 
for C19H24N3O4CI: C, 57.94; H, 6.14; N, 10.67. Found: C, 
57.70; H, 5.98; 10.41. 



20 Example 2 0 

( + /-) - 3- [ {4-Chloro-2-iodo-6-methylplionyl)amino] -5- 
chloro-1- [1- (methoxymethyl) propyl] -2 (IH) -pyrazlnone 

The title compound was prepared in a manner similar 
25 to the product of Example 3. Elemental analysis calcd. for 
CI6HI8N3O2CI2I: C, 39.86; H, 3.76; N, 8.725, Found: C, 
40.00; H, 3.69; N, 8.64. 



Example 21 

30 3- [ (2,4, 6-Trlmetliylplienyl) amino] -5-chloro-l- £1- 

(methoxymethyl) -2-methoxyethyl] -2 (IH) -pyrazlnone 

Part A: To serinol (9.90 g) in DMF (200 mL) was added 
triethyl amine (14.6 mL) and then chlorotriphenylmethane 
35 (24.3 g) . The reaction mixture was stirred at room 

temperature for 18 hours. Toluene (800 mL) was added and 
washed with water (500 mL and 250 mL) and brine (250 mL) , 
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and then dried over K2CO3 and concentrated to dryness . The 
product was crytallized from benzene/hexane (1:1) to afford 
product (14.57 g) . 

Petrt B: The product from part A (14.57 g) , sodium 
5 hydroxide (17.5 g) , and iodomethane (8.8 mL) were stirred 
overnight in DMSO (22 0 mL) at room temperature. Water (500 
mL) was added and extracted with ethyl acetate (3 X 250 mL) . 
The extracts were washed with water (2 X 250 mL) and brine 
(200 mL) , dried over K2CO3, and concentrated to give product 

10 (14.46 g) . 

Paxrt C: The product from part B (14.46 g) and 
hydrogen chloride (1M/Et20, 84 mL) were stirred in methanol 
(300 mL) at room temperature for 6 hours. The solution was 
washed with hexane (3 X 300 mL) , concentrated, and co- 

15 evaporated with ethanol affording 2-amino-l , 3-methoxypropane 
(5.69 g) . 

Pajrt Ds The title compound was prepared in a manner 
similar the product of Example 3. Elemental analysis calcd. 
for C18H24N3O3CI: C, 59.09; H, 6.61; N, 11.49. Found: 
20 59.27; H, 6.53; N, 11.47. 

Example 3 0a 

( + /-)-3-[ (2-Chloro-4^ 6-diinethylplienyl ) amino] -5- 
me thy 1-1- [1- (methoxymet:liyl) propyl] -2 (IH) -pyrazlnone 

The title compound was prepared in a manner similar 
to the product of Example 84. Elemental analysis calcd. 
for C18H24N302C1: C, 61.80; H, 6.91; N, 12,01. Found: C, 
61.70; H, 6.94; N, 11.56. 

Example 36 

3- [ (2, 4, fi-Trimetliylphenyl) amino] -5-chloro-l- [1- 
(metlioxymethyl) -3-m6^hoxypropyl] -2 (IH) -pyrazinone 

35 The title compound was prepared in a manner similar 

to the product of Example 15. Elemental analysis calcd. 



25 



30 
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for C19H26N3O3CI: C, 60.07; H, 6.908; N, 11.06. Found: 
C, 60.22; H, 7.16; N, 10.92. 

Example 36a 

3- [ (4-Bromo-2-iiietlioxy-6-methylphonyl) amino] -5- 
5 chloro-1- [1- (methoxymethyl ) -3-met:hoxypropyll -2 (IH) - 

pyrazlnone 

The title compound was prepared in a manner similar 
to the product of Example 15. Elemental analysis calcd. 
10 for Ci8H23N304ClBr: C, 46.92; 5.03; N, 9.129. Found: 
C, 47.29; H, 5.03; N, 8.98. 

Example 45a 

3- t (2-Bromo-6-f louro-4-methylphenyl ) amino] -5- 
15 chloro-1- [1- (methoxymethyl) -2-methoxyethyl ] -2 (IH) - 

pyrazlnone 

The title compound was prepared in a manner similar 
to the product of Example 15. Elemental analysis calcd. 
20 for Ci6Hi8N303FClBr : C, 44.21; H, 4.17; N, 9.67. Found: 
C, 44.35; H, 4.25; N, 9.41. 

Example 46a 

3- [ (2-Chloro-4-methoxy-6-methylphenyl ) amino] -5- 
25 chloro-1- [1- (methoxymethyl ) -2 -methoxyethyl ] -2 ( IH) - 

pyrazlnone 

The title compound was prepared in a manner similar 
to the product of Example 15. Elemental analysis calcd. 
30 for C17H20N3O4CI2 : C, 50.89; H, 5.02; N, 10.47. Found: 
C, 50.72; H, 5.33; N, 10.37. 

Example 49 

3- [ (4-Bromo-2, 6-dlmethylphenyl) amino] -5-chloro-l- 
35 [1- (methoxymethyl) -3-methoxypropyl] -2 (IH) - 

pyrazlnone 
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The title compound was prepared in a mauiner similar 
to the product of Example 15. Elemental analysis calcd. 
for Ci8H23N303ClBr: C, 48.61; H, 5.21; N, 9.457. Found: 
48.59; H, 5.32; N, 9.45. 

5 

Exeuaple 53 

3- £ (4-Bromo-2, 6-diiiLethylphenyl ) amino] -5-chloro-l- 
[1- (methoxymethyl ) -2-me^hoxyethyl] - 2 (IK) -pyrazinone 

10 The title compound was prepared in a manner similar 

to the product of Example 15. Elemental analysis calcd. 
for Cl7H2lN303ClBr: C, 47.40; H, 4.91; 9.765. Found: 

C, 47.52; 4.99; N, 9.72. 

15 Example 54 

3- [ (2-Cliloro-4, 6-dlmetliylplienyl ) amino] -5-chloro-l- 
[1- (methoxymetrhyl) -2-metlioxyethyl] -2 (IH) -pyrazinone 

The title compound was prepared in a manner similar to 
20 the product of Example 15. Elemental analysis calcd, for 
C17H21N3O3CI2 : C, 52.86; H, 5.489; N, 10.88, Found: C, 
52.89; H, 5.44; N, 10.72. 

Example 77 

25 (+/-)-3-[(2, 6-Dimethyl-4-thiomethylphenyl) amino] -5- 
chloro-1- [1- (metlioxymethyl) propyl] -2 (IH) -pyrazinone 

The title compound was prepared in a manner similar to 
the product of Exan^le 15. Elemental analysis calcd. for 
30 CI8H24N3O2CIS: C, 56.62; H, 6.33; N, 11.00; S, 8.405. 
Found: C, 56.66; 6.19; N, 10.89; S, 8.45. 

Example 79 

{+/-)-3-C (2-Chloro-4, 6-dimetliylphenyl ) amino] - 5- 
35 diloro-l- [1- (me^lxoxymethyl) propyl] -2 (IH) -pyrazinone 
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The title compoiind was prepared in a manner similar to 
the product of Example 15. Elemental analysis calcd. for 
C17H21N3O2CI2: C, 55.14; H, 5.726; N, 11.35. Found: 
55.27; 5.70; 11.25. 

5 

Exeunple 8 0 

( + /-)-3-[ (4-Bromo-6-ni6thoxy-2-met:hylphenyl ) amino] - 
5-chloro-l- [1- (methoxymethyl) propyl] - 2 (IH) - 

pyrazinone 

10 

The title compound was prepared in a manner similar to 
the product of Example 15. Elemental analysis calcd. for 
Ci7H2lN303BrCl: C, 47.40; H, 4.91; N, 9.765. Found: C, 
47.91; H, 4.95; N, 9.74. 

15 

Example 81 

3- [ (2, 6-Dinietliyl-4-t:liio]iiet:hylphenyl ) amino] -5- 
chloro-1- II- (methoxymethyl) -2-methoxy6l:liyl ] -2 (IH) - 

pyrazinone 

20 

The title compound was prepared in a manner similar 
to the product of Example 15. Elemental analysis calcd, 
for C18H24N3O3CIS: C, 54.33; H, 6.08; N, 10.56; S, 8.06. 
Found: C, 54.48; H, 6.01; N, 10.46; S, 7.86. 

25 

Example 83 

3- [ (4-Bromo-2-met:hoxy-6-met:hylphenyl ) amino] -5- 
chloro-1- [1- (methoxymethyl ) -2-methoxyethyl ] -2 ( IH) - 

pyrazinone 

30 

The title compound was prepared in a manner similar 
to the product of Example 15. Elemental analysis calcd. 
for Cl7H2lN304ClBr : C, 45.71; H, 4.748; N, 9.416. Found: 
C, 45.80; H, 4.70; 9.39. 

35 
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Example 84 

3- [ (2, 4, 6-Trlmet:liylplienyl) amino] -1- ( 1-othylpropyl ) - 
5 -methyl -2 (IH) -pyrazinone 

5 Part A: N- ( 1-ethylpropyl ) aminoacetonitrile 

hydrochloride (1.41 g) and oxalyl bromide (2.0 M/CH2CI2, 13 
mL) were heated at refliix for 18 hours. The reaction was 
concentrated to remove excess oxalyl bromide and solvent, 
and the crude product was chromatographed on silica gel 
10 using ethyl acetate /hexane (1:4) as eluent to afford 3,5- 

dibromo-1- (1-ethylpropyl) -2 (IH) -pyrazinone as a white solid 
(1.19 g) , 

Part Bz The product from part A (133 mg) and sodium 
thiomethoxide (29 mg) were combined in THF (1.5 mL) and 

15 stirred at 25 4 hours. More sodium thiomethoxide (29 

rag) was added and the reaction was stirred for 2 hours more 
at room temperature. Water (20 mL) was added and extracted 
with CH2CI2 (2 X 20 mL) . The organic layers were combined, 
dried over MgS04, and concentrated. The crude product was 

20 chromatographed on silica gel using ethyl acetate /hexanes 
(1:4) as eluent to afford 5-bromo-l- ( 1-ethylpropyl ) -3- 
thiomethyl-2 (IH) -pyrazinone (78 mg) . 

Part C: The product from part B (2 00 mg) and Pd(PPh3)2Cl2 
(40 mg) were combined in dry THF (6 mL) under inert 

25 atmosphere (N2) . To that a 2M solution AlMe3 in hexanes 
(0.5 mL) was added and the reaction was heated at reflux 
for one hour. The excess AlMe3 was quenched with water at 0 

and the mixture was partitioned between ethyl acetate 
(50 mL) and water (30 mL) . The water was separated and 

30 extracted with ethyl acetate (50 mL) , and the combined 
EtOAc extracts were washed with brine, dried (MgS04) and 
stripped in vacuo. The crude product was chromatographed on 
silica gel using ethyl acetate /hexanes as eluent (1:9) to 
give 1- (1-ethylpropyl) -5-methyl-3-thiomethyl-2 (IH) - 

35 pyrazinone (100 mg) . 

Part D: The product from part B (50 mg) and 2,4,6- 
trimethylaniline (40 mg) were combined in dry THF (2 mL) 
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under inert atmosphere (N2) / and cooled to 0 ^C. To that a 
IM solution NaN(SiMe3)2 in THF (0.5 mL) was added dropwise 
and the reaction was stirred at 0 for 2 0 min. Then an 
additional NaN(SiMe3)2 in THF (0.3 mL) was added and the 
5 reaction was stirred at 0 for 30 min and at 25 °C for 
one hour. Then it was quenched with water (3 0 mL) and 
extracted with ethyl acetate (80 mL) . The ethyl acetate was 
washed with brine, dried (MgS04) and stripped in vacuo. The 
crude product was chromatographed on silica gel using ethyl 
10 acetate /hexanes as eluent (1:9) to give 3- [(2,4, 6- 

trimethylphenyl) amino] -1- ( 1-ethylpropyl ) -5-methyl-2 (IH) - 
pyrazinone (40 mg) . mp. 109 "C. 

Example 84a 

15 3- I (2-Chloro-4, 6 -dime thy Ipheny 1 ) amino] -1- ( 1- 

ethylpropyl) -5-met:2iyl-2 (IH) -pyrazinone 

The title compound was prepared in a manner similar 
to the product of Example 84. Elemental analysis calcd, 
20 for CI8H24N3OCI: Cr 64.76; H, 7.256; N, 12,59. Found: C, 
65.12; H, 7.28; 12.33. 

Example 84b 

3- [ {2-Chloro-4-methoxy-6-methylphenyl) amino] -1- (1- 
25 ethylpropyl ) -5-methyl-2 ( IH) -pyrazinone 

The title compound was prepared in a manner similar 
to the product of Example 84. Elemental analysis calcd. 
for C18H24N3O2CI: C, 61.80; H, 6.91; N, 12.01. Found: C, 
30 61.72; H, 6.96; N, 11.83. 

Example 84c 

3 - [ (2,4, 6-Trlmet:hylphenyl) amino] -1- (1 - ethylpropyl ) - 

5-etliyl-2 (IH) -pyrazinone 

35 
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Part A: S-bromo-l- (1-ethylpropyl) -3-thiomethyl- 
2 (IH) -pyrazinone was prepared in a manner similar to 
Example 84, parts A and B. 

Pstrt B: To the product of part A (2.14 g) and 
5 bis (triphenylphosphine) palladium (II) chloride (258 mg) in 
anhydrous THF (60 mL) under inert atmosphere was added 
triethyl aluminum (1 M/THF, 14.7 mL) . The reaction was 
heated at reflux 3 hours and then cooled and quenched with 
water. Ethyl Acetate (200 mL) was added and washed with 

10 water and saturated aqueous sodium chloride. The ethyl 
acetate was dried over MgS04 and concentrated in vacuo. 
The crude product was chromatographed on silica gel using 
ethyl acetate /hexane (3:17) as eluent to afford 5-ethyl-l- 
(1-ethylpropyl) -3-thiomethyl-2 (IH) -pyrazinone (809 mg) . 

15 Part C: The title compound was prepared in a manner 

similar to the product of Example 84 using the procuct from 
part B. Elemental analysis calcd. for C20H29N3O: C, 
73.36; H, 8.936; 12.83. Found: C, 73.01; H, 8.55; N, 

12 . 69 . 

20 

Example 84d 
3- C (2-Chloro-4, 6 -dimothylphenyl ) amino] -1- (1- 
ethylpropyl) -5-ethyl-2 (IH) -pyrazinone 

25 The title compound was prepared in a manner similar to 

the product of Example 84c. Elemental analysis calcd. for 
C19H26N3OCI: C, 65-60; H, 7.53; N, 12.08. Found: C, 
65-53; H, 7.33; N, 11.92. 

30 Example 85 

3-t{2,4, 6-Trlmet:liylplienyl) amino] -5-bromo-l- { 1- 
ethylpropyl) -2 (IH) -pyrazinono 

Part A: N- (1-ethylpropyl) -aminoacetonitrile 
35 hydrochloride (1.41 g) and oxalyl bromide (2.0 CH2CI2, 
13 mL) were heated at reflux for 18 hours. The reaction 
was concentrated to remove excess oxalyl bromide and 
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solvent, and the crude product was chroma tographed on 
silica gel using ethyl acetate/hexane (1:4) as eluent to 
afford 3 , 5-dibromo-l- (1-ethylpropyl) -2 (IH) -pyrazinone as a 
white solid (1.19 g) . 
5 Pax-t B: Using the product of part A, the title 

compound was prepared in a manner similar to the product of 
Example 3. MS m/z 378, (m+H)+, 100%. 

Example 2 04 

5 - [ (2r 4, 6-Triinethylphenyl) aiaino] -3-nietliyl-l - (1- 
ethylpropyl) -1, 2 , 4-t:riazlne-6 (IH) -one 
Part As 3-Pentanone (18.56 g, 0.215 mol) , acetic 
hydrazide (14.8 g, 0.2 mol) , and 200mL of absolute ethanol 
were placed in a 500mL flask. The reaction mixture was 
reluxed for 18hr and then evaporated to dryness to afford 
the desired hydrazone of suitable purity. 

The hydrazone was then dissolved in 200mL of glacial 
acetic acid containing 1.0 g of Pt02 and hydrogenated at 50 
psi hydrogen pressure for 14 hr. The mixture was decanted 
from the catalyst and evaporated to dryness to afford 23 . 9 g 
of a colorless oil (83% yield for the two steps) . 

Part B: The l-acetyl-2~ ( 1-ethylpropyl ) hydrazine 
product from Part A (23.9 g, 0.166 mol ) was dissolved in 
25 CH2CI2 (200mL) and to the stirring solution was added 

triethylamine (27.9 mL, 0.2 mol) and ethyl oxalyl chloride 
(19 mL, 0.17 mol) . After stirring at room temperature for 3 
hr, the reaction mixture was poured into water and the 
organic layer was separated, dried (Na2S04) , filtered and 
30 evaporated in vacuo. To the resultant oil was added 

ammonium hydroxide (250mL) , THF (lOOmL) , and ethanol (50mL) . 
The flask containing the mixture was sealed with a rubber 
septum and stirred for 18 hr at room temperature. The 
mixture was then concentrated in vacuo until the reduced 
35 volume of solvent remaining was approximately lOOmL, and a 
white precipitate had formed. The flask was then placed in 
the refrigerator for 1 hr. The precipitate was collected by 
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vacuum filtration and washed with small volumes of cold 
water. 26.3 g of a white solid was collected (73,% yield) . 
iH NMR (300MHz, CDCI3 > : 6 7,78 (s, IH) ; 6.74 (br s, IH) ; 5.6 
(br s, IH) ; 4.25 (m, IH) ; 2.04 (s, IH) ; 1.5 (m, 4H) ; 0.95 
5 (t, 6H, J = 7 .3 Hz) . 

PajTt Cz The 1-oxamyl-l- (3 -pentyl ) -2-acetylhydra2ine 
product from Part B (2 g, 9.3 mmol) was suspended in 
chloroform (50mL) and 2 mL of iodotrimethylsilane was added 

10 dropwise. The mixture was allowed to stir at room 

temperature for 12 hr. The reaction mixture was then 
partitioned between CH2CI2 and IN NaOH. The aqueous layer 
was separated and made acidic by addition of cone. HCl and 
then extracted with CH2C12- This organic layer was dried 

15 (Na2S04) / filtered and evaporated in vslcuo to yield 1.2 g of 
aji off-white solid of suitable purity (65% yield) . ^H NMR 
(300MHz, CDCI3) : 6 7.85 (br s, IH) ; 4.61 (m, IH) ; 2.35 (s, 
3H) ; 1.73 (m, 4H) ; 0.83 (t, 6H, J = 7.3 Hz). 

20 Petrt D: To a solution of the triazine dione product 

from above (198 mg, 1 mmol) in CH2CI2 (5 mL) was added 
trif luoromethanesulf onic anhydride (0.19 mL, 1.1 mmol) and 
2 , 4 , 6-collidine (0.15 mL, 1.1 mmol). The resulting reaction 
mixture was stirred at room temperature for 3 0 min. , then 

25 2, 4, 6-trimethylaniline (162 mg, 1.2 mmol) in 5 mL of THF was 
added followed by addition of 2 , 4 , 6-collidine (0.15 mL, 1.1 
mmol) . The resulting reaction mixture was stirred at room 
teit^erature for 1 hr, at which time TLC showed complete 
reaction. The reaction mixture was partitioned between 

30 water and CH2CI2 - The organic layer was dried (Na2S04) , 

filtered and evaporated in vacuo. The residue was purified 
by column chromatography on silica gel using EtOAc / hexane 
(1:9) to afford 260 mg of the title compound (83% yield) . 
mp = 133 - 1350c. ^H NMR (300MHz, CDCI3): 5 7.89 (br s, IH) ; 

35 6.94 (s, 2H) ; 4.72 (m, IH) ; 2.31 (s, 3H) ; 2.19 (s, 9H) ; 1,9 
- 1.7 (m, 4H) ; 0.85 (t, 6H, J = 7.32 Hz). Mass Spec. (NH3- 
CI): Calc. (M+H)+ = 315, Obs . (M+H) + = 315. 
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Example 703 

( + /-) -5-Cliloro-l- [1- (mathoxyznethyl) propyl] - 3- 
(2,4, 6-t:rlmetliylphenoxy ) -2 (IH) -pyrazinone 

5 

Part A: ( + -3 , 5-dichloro-l- [1- 
(methoxymethyl ) propyl] -2 (IH) -pyrazinone was prepared in a 
manner similar to Example 12, part A, and Example 1, part 
Part B: 2 , 4 , 6~Trimethylphenol (59 mg) and potassium 

10 t-butoxide {48 mg) were added to pyridine (2 mL) at 0°C. 

The mixture was warmed to ambient temperature and (+/-)-3,5- 
dichloro-1- [1- (methoxymethyl) propyl] -2 (IH) -pyrazinone (98 
mg) and copper (I) iodide (19 mg) were added. The reaction 
mixture was stirred at ambient temperature for three hours 

15 and then heated at reflux for three hours and then cooled to 
0°C. Ethyl acetate (50 mL) and saturated ammonium chloride 
(50 mL) were added and the mixture was stirred overnight at 
ambient temperature. The layers were separated, and the 
organic layer was washed with IM ammonium hydroxide (2 x 50 

20 mL) , IN sodium hydroxide (2 x 50mL) , IN hydrochloric acid (2 
X 50mL) , and saturated sodium chloride (50 mL) . The ethyl 
acetate was dried over MgS04 and concentrated in vacuo. The 
crude product was chroma tographed on silica gel using ethyl 
acetate/hexane (1:4) as eluent to afford the title compound 

25 (66 mg) . mp = lie^c. Elemental analysis calcd. for 

C18H23N2O3CI: C, 61 ,62; H, 6.618; N, 7.98. Found: C, 
61.45; H, 6.44; N, 7.77. 
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Various analogs synthesized using Schemes 1, 2 and 3 
are listed in Table 1 . 
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NH 2 , 4-Me2-6-MeO-phenyl 
NH 4-Br-2,6-Me2-phenyl 138.6 
NH 2-C1-4, 6-Me2-phenyl 
NH 2 , 4-Me2-6-MeOCH2- 
phenyl 

NH 2 , 4 -Me2 - 6 -MeO-phenyl 
NH 4-Br-2 , 6-Me2-phenyl 152.1 
NH 2-C1-4 , 6-Me2-phenyl 132.8 
NH 2,4 -Me2 - 6 -MeOCH2 - 
phenyl 

NH 2 . 4-Me2-6-MeO-phenyl 
NH 4-Br-2 , 6~Me2 -phenyl 
NH 4-Br-2, 6-Me2 -phenyl 
NH 4-Br-2 , 6-Me2-phenyl 
NH 4-Br-2 , 6-F2-phenyl 
NH 2-Br-4, 6-Me2-phenyl 
NH 2 , 4-Me2-6-SMe-phenyl 
NH 2 , 4-Me2-6-S02Me- 

phenyl 
NH 4-NMe2~2, 6-Me2- 

phenyl 

NH 2 , 4-Cl2-6-Me-phenyl 
NH 4-C1-2 , 6-Me2-phenyl 
NH 2 , 6-Me2-4-SMe-phenyl 
NH 2 , 6-Me2-4-OMe-phenyl 
NH 2 , 6-Me2-4-S02Me-phenyl 
NH 4-MeC(0)-2, 6-Me2- 
phenyl 

NH 4-Br-2, 6 -Me2 -phenyl 
NH 4-MeC(0)-2,6-Me2- 
phenyl 

NH 2 , 6-Me2-4-SMe-ph€nyl 

NH 2,6 -Me2 - 4 - S02Me -phenyl 

NH 4 -NMe2 -2 , 6 -Me2 -phenyl 

NH 2-NMe2-4, 6-Me2-phenyl 

NH 2 , 6-Me2-4-SMe-phenyl 104,9 

NH 2 , 6-Me2-4-S02Me-phenyl 
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? — MMp^o — 4. — M<=> — r^VTT* 1 H — R— \/l 


r* X L> 


CH3 


Me(Et)CH 




iNIi 


z -L. X — 4 -M.eu- D —Me— pneny X 


416 


CH3 


Me(Et)CH 




NH 


2-C1-4, 6-Me2-5-F- 












phenyl 


417 


CH3 


Me(Et)CH 




NH 


6-C1-2 , 3-dihydro- 












benzofuran-5-yl 


418 


CH3 


Me ( Et ) CH 




NH 


6-Me-2, 3-dihydro- 



benzofuran-S-yl 
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419 


CH^ 


Me (n- 


'Pr ) CH 


NH 


2,4,6 -Me3 -phenyl 


420 




Me (n- 


■ Pr ) CH 


NH 


2 -CI -4 , 6 -Me2 -phenyl 


421 


CH^ 


Me (n- 


•Pr ) CH 


NH 


2 , 4-Cl2-6-Me-phenyl 


422 




Me (n- 


■Pr ) CH 


NH 


2,4, 6 -CI -^-phenyl 


423 


CH^ 


Me (n- 


Pr ) CH 


NH 


2 -Me - 4 - MeO - nhenv 1 


42 4 




(n- 








425 




Mg ( n~ 


Pr ) CH 


NH 


2,4, 6-Me3-5-F-phenyl 


426 


CH3 


Me (n- 


Pr ) CH 


NH 


2 , 5-Me2 -4-MeO~phenyl 


427 


CH3 


Me (n- 


Pr ) CH 


NH 


2 , 4-Me2-6~MeO-phenyl 


42 8 


CH3 


Me ( n~ 


Pr ) CH 


NH 


2 , 6-Cl2-4-Me-phenyl 


42 9 


CH3 


Me ( n— 


Pr ) CH 


NH 


2 , 4-Cl2~phenyl 


4 0 






p-r ^ PH 




O-r*! - 4 — M<=-n>i*srTv/1 

<6 J. IvltS ly^llcrlljy X 


431 


CH^ 


Me (n- 


Pr ) CH 


NH 


2 -Me-4-Cl-Dhenvl 


432 


CH3 


Me (n- 


Pr ) CH 


NH 


2-NMe2-6-Me-pyrid-5-yl 


433 


CH^ 


Me ( n- 


Pr ) CH 


NH 


2 -NMe2 ~4 ~W®~Py^i<^~5~yl 


J ** 


CH3 


M<=> / r> — 
iTicr \ 11 




NTH 
i>iri 








rue: \ 11 


P-K- ^ PW 


TaiJ 
ivn 


2-C1-4 6-Me9~5-F- 












phenyl 


436 


CH3 


Me (n- 


Pr ) CH 


NH 


Kj V-*. X £i f J \jl X A v^x 












henzof uran— 5— yl 


437 




Me (n- 


Pr ) CH 


NH 


6-Me-2 , 3-dihydro- 












h^n^D "Puran-' 5 — vl 


438 


CH3 


Et2CH 




NH 


2 , 4-Cl2-6-Me-phenyl 


43 9 




EtoCH 




MH 
i>in 


2,4, 6-Cl3-phenyl 


440 


CH-:i 


Et2CH 




NH 


2 — Me — 4 — MeO -phenyl 


441 


CH3 


Et2CH 




NH 


2 -CI -4-MeO-r)henvl 


442 


CH^ 


Et2CH 




NH 


2,4, 6-Me3-5-F-phenyl 


443 


CH3 


Et2CH 




NH 


2 , 5-Me2-4-MeO-phenyl 


444 


CH3 


Et2CH 




NH 


2 , 4 -Me 2 -6 -MeO -phenyl 


445 


CH^ 


Et2CH 




NH 


2 , 6-Cl2-4-Me-phenyl 


446 


CH3 


Et2CH 




NH 


2 , 4 -CI 2 -phenyl 


447 


t-rl3 


EC2^-H 




NH 


2-Cl-4-Me-phenyl 


448 


CH3 


Et2CH 




NH 


2 -Me - 4 - C 1 -phenyl 


449 


CH3 


Et2CH 




NH 


2-NMe2-6-Me-pyrid-5-yl 


450 


CH3 


Et2CH 




NH 


2-NMe2-4-Me-pyrid-5-yl 


451 


CH3 


Et2CH 




NH 


2-C1-4, 6-Me2-5-F- 



phenyl 
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A C 






NH 


>l c: "a 


v_ n j 




NH 








TVTtT 

XSJrl 


>l c c 




\ c — fx / ^v^n 


NH 


c c 
4 b b 






NH 


4b / 




V c- fr ; 2^" 


NH 


A C O 

4 b o 






NH 


>J c: Q 

4 b y 




V v_ i'X ^ 2 


ISIri 


4 o U 




f — Pt- ^ nOH 


NH 


4ol 




V C r X / 2 


NH 


>i c o 
462 


*^**3 


V C — irx ; 


NH 


463 




i C — FIT ^ 


NH 


464 




V c-Fr J 


NH 


4 Db 






NH 


466 


CH3 


(c-Pr) 2CH 


NH 


467 


CH3 


(c-Pr) 2CH 


NH 


468 


CH3 


(c-Pr) 2CH 


NH 


469 


CH3 


(c-Pr) 2CH 


NH 


470 


CH3 


{c-Pr)2CH 


NH 




L-n3 


V X y ^\-.n 


iNirl 


All 


^«3 


^ r> — p-r "V oPW 
\ i^x / 


NH 


f* / J 


CH3 


C X V i- 1" / v_ n 


MH 
InM 


474 


CH3 


/--p-r f Mt=» ^ PH 

IT 1. \ iriv:: ) li 






CH3 


c irx ^ iue / v^ri 






CH3 


Pr- f Ma ^ r*XX 




'kit 


CH3 


<rH _ O-Y- t Mrs ^ r^M 

C fx ^Jjfis } v^ri 


IVTU 


Al Q 
'i / O 


^"3 


C- Fx tMe ^ L.rl 


WH 


479 


CH3 


C-Pr (Me) CH 


NH 


480 


CH3 


c-Pr (Me) CH 


NH 


481 


CH3 


c-Pr (Me) CH 


NH 


482 


CH3 


c-Pr (Me) CH 


NH 


483 


CH3 


c-Pr (Me) CH 


NH 
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6-C1-2, 3-dihydro- 
benzof uran-5-yl 
6-Me-2, 3-dihydro- 
benzof uran-5-yl 
2,4,6 -Me 3 -phenyl 
2-C1-4, 6 -Me2 -phenyl 

2 . 4- Cl2-6-Me-phenyl 
2,4, 6-Cl3-phenyl 

2 -Me- 4 -MeO-phenyl 
2-Cl-4-MeO-phenyl 
2,4, 6-Me3~5-F-phenyl 

2. 5- Me2-4-MeO-phenyl 
2 , 4 -Me2- 6 -MeO-phenyl 

2 . 6- Cl2-4-Me-phenyl 

2 . 4 - CI2 -phenyl 
2-Cl-4-Me- phenyl 
2-Me-4-Cl-phenyl 
2-NMe2-6-Me-pyrid-5-yl 
2-NMe2-4-Me-pyrid-5-yl 
2 -CI - 4 -MeO- 6 -Me-pheny 1 
2-C1-4 , 6-Me2-5-F- 
phenyl 

6-C1-2 , 3-dihydro- 
benzof uran- 5 -yl 
6-Me-2 , 3 -dihydro- 
benzof uran-5-yl 
2,4,6 -Me3 -phenyl 
2-C1-4, 6-Me2-phenyl 
2 , 4-Cl2'-6-Me-phenyl 
2,4, 6-Cl3-phenyl 
2 -Me- 4 -MeO-phenyl 
2 - C 1 - 4 -MeO-phenyl 
2,4, 6-Me3-5-F-phenyl 

2 . 5 - Me2- 4 -MeO-phenyl 
2 , 4 -Me2- 6 -MeO-phenyl 

2. 6- Cl2-4-Me-phenyl 
2 , 4 -CI 2 -phenyl 
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A Q A 
4 O 4 




C" 




MH 




485 


CH3 


c 


-Pr (Me)CH 


NH 


2 -Me- 4 -CI -phenyl 


Aft fi 

4 O D 


CH3 


C ' 




NH 


2-NMe2 ~6-Me-pyr id-5-yl 


487 


CH3 


c- 


-Pr {Me)CH 


NH 


2 -NMe2 - 4 -Me-pyr id- 5-yl 


4 ft ft 

fft o o 


CH3 


c ■ 


- Pr- f Mia ^ PH 


NH 




489 


CH3 


c- 


-Pr (Me)CH 


NH 


2-C1-4, 6-Me2-5-F- 

V% V>\r "1 

{jiifejiiy X 


4y U 




c- 


-f r \ we ; Cri 


JMii 


D— L.X — z , J — axnyaro~ 
b^nz 0 f "ur 3.n — 5 ~~yl 


4 Z7 ± 


CH3 


c ■ 


- Pr- r Mo ^ PM 


TJH 


D ITJtS ^ / 0 VXXIl_y(.il. <w> 

i^ci I ^ X ixx di 1 ^ 


ZOO 

4 y z 




c- 


Pt- ^ "Ct- ^ PT4 


"MH 


2 4 6— MeT— Dhenvl 


4 y J 




c- 


-Fr \ JiC ) L-ri 


TVTLI 

JMn 


£j X ^ u I'l ^ 1 1 c: 1 i_y x 


49 4 


PU-5 


c- 


-Pr ( Et ) CH 


NH 




^ o c 

4y b 


e.H3 


c- 


-Pr ( Et ) CH 


NH 


9 4 6— PI T — riH*3nvr1 


4y o 


V-.X13 


c- 


- Pr \ EjU J Cri 


KTXJ 

Nri 


z — i*ie~ — JYiev-'— pnenyx 


4y / 


v_ n _5 


c- 


- pr i El L. } L-H 


MH 


z X ~ ft — new— piieiiy X 


>1 O Q 


un3 


c - 


- pr \ Jit. ; L.ri 


MH 








C" 


. p>- / "Pi- ^ r^u 


MH 


2 5 -Me9 - 4 -MeO-Dhenvl 


duu 


PH-3 

»-n3 


c- 


' pr \ liu / v^n 


MH 


9 4— Me>o — 6 — M^O — T>h^nv] 


D U 1 


PHi 


c- 


•pr t c»t. ; t-ri 


MH 


2 6-Cl 9 -4 -Me-nhenvl 


n 9 




c ~ 


. P>- ( PI- ^ PH 


NH 


2 , 4 -Cl 2 "Phenyl 


c; n 7 


CH3 


c ~ 


. Pt- ^ T7t- ^ PH 


MH 


9— P1 — 4 — M^ — nVi^arivrl 


504 


CH3 


c- 


■Pr (Et)CH 


NH 


2 -Me- 4 -CI -phenyl 






c ~ 




NH 


2 -NMe2 ~ 6 -Me-pyr id- 5 -yl 


506 


CH3 


c- 


-Pr (Et)CH 


NH 


2-NMe2-4-Me-pyrid-5-yl 


D U / 




C ~" 


irx \ Xl(L./v^rl 


MH 




508 


CH3 


c- 


Pr (Et)CH 


NH 


2-C1-4 , 6-Me2-5-F- 


Duy 




c ~ 


. P-K- / "PI- \ PH 


MH 


w X ux 0.1 1— ij y X 




PHo 


c- 


P>- / T?^ \ r*tJ 


MU 


/^-.Mca — 9 ^ — <^ -i Vl■^rr^>~r\-. 
0— rae— Z , J — clnlyclro— 
benzof uran-5-yl 


511 


CH3 


c~ 


Pr {n-Pr)CH 


NH 


2,4,6 -Me3 -phenyl 


512 


CH3 


c- 


Pr (n-Pr)CH 


NH 


2-C1-4, 6-Me2-phenyl 


513 


CH3 


c- 


Pr (n-Pr)CH 


NH 


2 , 4-Cl2-6-Me-phenyl 


514 


CH3 


c- 


Pr (n-Pr)CH 


NH 


2,4, 6-Cl3-phenyl 
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C 1 c: 

ol b 




c 


~Pr (n-Pr ) CH 


bX D 




c 


- Pr in- Pr } CH 


c: 1 
D± / 




c 


-Pr (n-Pr ) CH 






c 


-Pr (n-Pr ) CH 




L-ri3 


c 


-Pr (n-Pr ) CH 


T n 


V- XJl 3 


c 


- Pr I n- Pr ) CH 


D Z ± 


*--"3 


c 


- Pr ( n- Pr } CH 


Q o o 


3 


c 


- Pr (n-Pr ) CH 


523 


CH3 


c- 


-Pr (n-Pr)CH 


524 


CH3 


c- 


-Pr (n-Pr)CH 


525 


CH3 


c- 


-Pr (n-Pr)CH 


526 


CH3 




-Pr (n-Pr )CH 


527 


CH3 


c- 


-Pr (n-Pr)CH 


528 


CH3 


c- 


-Pr (n-Pr ) CH 


529 


/-I TT _ 


c- 


-Pr (n-Pr ) CH 


"3 n 

D-3 U 


^Ji3 


c- 


■Pr (n-Bu) CH 


b J i 


v-ri3 


c- 


-Pr (n-Bu) CH 


COT 


^"3 


c- 


-Pr (n-Bu) CH 


b J J 


<-H3 


c- 


■Pr (n-Bu) CH 


CIA 


L,rl3 


c- 


■Pr (n-Bu) CH 


c; "5 c: 
D J D 


^ " 3 


c - 


■ pr ( n— Bu ) CH 


D J D 


PH-a 
*-"3 


c- 


■ Fr { n — BU ; Cn 


c; "a 1 
b J / 


v_- n 3 


c- 


Pr ( n-Bu ) CH 


c> Q 

b J o 


PHo 


c - 


Pr ( n-iau ; CH 


c; 7 Q 
b J y 


PHo 


c- 


Fr (n-Bu ; CH 


n 

b 4t u 


V— jn 3 


c- 


Fr [ n— Bu ; CH 


Zj*± J. 


CH3 


c — 


Fr [ n — riU > CH 


542 


CH3 


c- 


Pr (n-Bu)CH 


543 


CH3 


c- 


Pr (n-Bu)CH 


544 


CH3 


c- 


Pr (n-Bu)CH 


545 


CH3 


c- 


Pr (n-Bu)CH 


546 


CH3 


c- 


Pr (n-Bu)CH 



NH 2-Me-4-MeO-phenyl 

NH 2 - C 1 - 4 -MeO - ph eny 1 

NH 2 , 4, 6-Me3-5-F-phenyl 

NH 2 , 5-Me2-4-MeO-phenyl 

NH 2, 4-Me2-6-MeO-phenyl 

NH 2 , 6-Cl2-4-Me-phenyl 

NH 2, 4-Cl2-phenyl 

NH 2-Cl-4-Me-phenyl 

NH 2-Me-4-Cl- phenyl 

NH 2-NMe2~6-Me-pyrid~5-yl 

NH 2-NMe2-4-Me~pyrid-5-yl 

NH 2 - CI - 4 -MeO- 6 -Me-phenyl 

NH 2-C1-4, 6-Me2-5-F- 
phenyl 

NH 6-C1-2, 3-dihydro- 

benzof uran-5-yl 

NH 6 -Me- 2 , 3-dihydro- 

benzof uran- 5 -yl 

NH 2 , 4 , 6-Me3-phenyl 

NH 2-C1-4, 6-Me2-phenyl 

NH 2 , 4-Cl2-6-Me-phenyl 

NH 2,4, 6-Cl3-phenyl 

NH 2- Me -4- MeO- pheny 1 

NH 2 -CI - 4 -MeO- phenyl 

NH 2,4, 6-Me3-5-F-phenyl 

NH 2 . 5-Me2-4-MeO-phenyl 

NH 2,4 -Me2 - 6 -MeO-pheny 1 

NH 2 , 6-Cl2-4-Me-phenyl 

NH 2 , 4-CI2 -phenyl 

NH 2 -CI -4 -Me-phenyl 

NH 2-Me-4-Cl~phenyl 

NH 2-NMe2-6-Me-pyrid-5-yl 

NH 2-NMe2-4-Me-pyrid-5-yl 

NH 2 -CI -4 -MeO- 6 -Me-phenyl 

NK 2-C1-4, 6-Me2-5-F- 
phenyl 
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547 


CH3 






IV n 














Vwan f n T" 55 — ^ — 1 » 
^jxsii 1. yjii. Oil 1 ~ zj ^ J, 


548 






-Pt ^n-Rii ^ 


7SIM 


A— Mci— 0 — H "1 VlTrl^•>»i^_ 














549 


CH3 




-PrCH9 ( Et ) CH 


l>lxl 




550 


CH3 


c 


-PrCH2 ( Et ) CH 




2-C1-4 6-Meo -r>henvl 


551 




c 


-PrCH2 (Et ) CH 


NH 


2 , 4-Cl9-6-Me-r>henvl 


552 


CH^ 


c- 


-PrCH2 (Et ) CH 


iMn 


2 4 6-Cl 1 -nhe^nvl 


553 


CH^ 


c • 


-PrCH2 (Et ) CH 


IMXl 




554 




c ■ 


-PrCHo ( Et ) CH 


l\rl 


46 — L. 1 - -"Meu-pnenyi 


^ ^ s 

J -J 3 






-PrCHo fEtiCH 


JMrl 


9 ^ — M<=iO — R — ■p*-T->Vl OT-iir"! 


556 




c- 


-PrCH2 ( Et ) CH 


iMn 


9 S — Meo — 4 — M^O — r^?i<:aTi\/1 


557 




c- 


-PrCH2 (Et )CH 


NH 


2 - 4 — Meo — 6 — MgO— "nh^^nx/l 


558 




c~ 


-PrCH2 (Et ) CH 




9 6 -C 1 0 - 4 — M*a — -nVi^aTivrl 


J J ^ 




C " 


-PrCHo ( Et ) CH 


JOJrl 




^ \j \j 




C " 


-PrCHo i Et ^ CH 


JMrl 




±. 


CH3 


c ~ 


-PrCHo ( Et i CH 


TVTLJ 


z — -pnenyl 


562 




c- 


-PrCH2 (Et ) CH 


ivn 




563 


CH3 


c - 


■PrCH2 (Et }CH 


NH 


2 — NMeo -4— Me— Dvr ifi— 5 — vl 


564 




c- 


•PrCH2 ( Et ) CH 


"MW 

IMn 


9 1 _>1 M^r^_f^ tJlA *-vVi 1 » 1 

* L- X fi — Kieij" D Me^pxieriyx 


c ^ c 


^"3 


c- 




NH 


z-Cl-4 , D-Me2'~5 — F- 












phenyl 


566 


CH3 


c- 


PrCH2 (Et )CH 


NH 


6-C1-2 , 3-dihydro- 












benzof uran- 5~yl 


567 


CH3 


c- 


PrCH2 (Et)CH 


NH 


6-Me-2 , 3-dihydro- 



benzof uran-5-yl 
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Compounds that can be synthesized using synthetic 
Scheme 6 or Scheme 7 are listed in Table 2 

Table 2 

5 

3R 




Ar 



Bx . 










No . 






Y 


Ar 


200 


CH3 


Et2CH 


NH 


2 , 4-Br2-phenyl 


201 


CH3 


Et2CH 


NH 


2 -Br- 4- iPr -phenyl 


202 


CH3 


Et2CH 


NEt 


2 , 4 -Br 2 -phenyl 


203 


CH3 


Et2CH 


NEt 


2-Br-4-iPr-phenyl 


204 


CH3 


Et2CH 


NH 


2,4, 6 -Me 3 -phenyl 


205 


CH3 


Et2CH 


NEt 


2,4, 6-Me3 -phenyl 


206 


CH3 


MeOCH2 { Et ) CH 


NH 


2,4, 6 -Me 3 -phenyl 


207 


CH3 


Et2CH 


NH 


2-Br-4 , 6- (MeO) 2-phenyl 


208 


CH3 


MeOCH2 (Et)CH 


NH 


2-Br-4, 6- (MeO) 2 -phenyl 


209 


CH3 


MeOCH2 (Et)CH 


NH 


2 -CI -4, 6- (MeO) 2 -phenyl 


210 


CH3 


MeOCH2 (Et>CH 


NH 


2 , 4-Me2-6-I-phenyl 


211 


CH3 


MeOCH2 (Et)CH 


NH 


2-CN-4 , 6 -Me2 -phenyl 


212 


CH3 


MeOCH2 ( Et ) CH 


NH 


2-Br-4 , 6-Me2-phenyl 


213 


CH3 


MeOCH2 (Et )CH 


NH 


4-Br-2 , 6-Me2-phenyl 


214 


CH3 


MeOCH2 (Et)CH 


NH 


4-MeC(0)-2, 6 -Me2 -phenyl 


215 


CH3 


MeOCH2 (Et)CH 


NH 


2-MeC (0) -4 , 6-Me2-phenyl 


216 


CH3 


MeOCH2 (Et)CH 


NH 


2 , 4-Me2-6-SMe-phenyl 


217 


CH3 


MeOCH2 {Et)CH 


NH 


2 , 4-Me2-6-S02Me-phenyl 


218 


CH3 


MeOCH2 (Et)CH 


NH 


4-Cl-2-I-6-Me-phenyl 


219 


CH3 


(MeOCH2) 2CH 


NH 


2,4, 6 -Me3 -phenyl 


220 


CH3 


Et2CH 


NH 


2,4, 6 -Me3 -phenyl 


221 


CH3 


{MeOCH2)2CH 


NH 


- 2, 4-Cl2-6-Me-phenyl 


222 


CH3 


(MeOCH2)2CH 


NH 


2 , 4-Br2-6-Me-phenyl 


223 


CH3 


MeOC2H4 (MeOCH2 ) CH 


NH 


2,4, 6 -Me 3 -phenyl 
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O '5 ^ 
Z Z 4 








2 4 6— Mei — otienvl 


O O c: 








2 , 4 -Me2 ~ ^ -MeO-pheny 1 


o o c 






In XI 


2 4— Me9 — 6 — MeO— Dhenvl 

^ XX^^yr W X XVp^ ^^XX^^XXJT ^ 


O O "7 


V—Il j 




TvTU 


9—1^1"— 4 6 — Meo — "nhenvl 


O "5 fi 
Z Z o 


CH3 


MeOCoHyi (MeOCH9 ) CH 


IMXl. 


2 -Cl-4 , 6-Me2-phenyl 


9 "5 Q 
Z Z 7 


CH3 


MeOC9HA (MeOCH9 ) CH 




2 , 4-Me2 -6-MeOCH2 -phenyl 


o 1 n 
z o u 


CH3 


f Mf^OCHo ) oPH 


TSTT-I 


2 4 — Meo — 6 — MeO— nh^nvl 


z J 1 




^Mf^^OPHo ^ oPH 


i>Jrl 


4-'Rr-9 6 — M<=k':> —■nVi*=»nvl 


zoZ 






IMri 




23 3 


CH3 




Nri 




234 


CH3 


MeOCH2 (Me) CH 


NH 


2 , 4-Me2-6-MeO-phenyl 


235 


CH3 


MeOCH2 (Me)CH 


NH 


2-Br-4, 6-Me2-phenyl 


O 

Zoo 


li j 




iMxl 


9 — Rt — 4 6 — M^o — nhieinvl 


O "3 "7 
Z J / 


" J 


Et-OCHo (Me > CH 


iMjn 


2 - Bit -4,6 — Me2 ~phenyl 


238 




Mf=»nPHo ( Ft- ^ PH 


JMn 


9 — "R-r— 4 fi — Fo — TiVj^nvT 


z J y 


Et2CH 


CH3 




9 4. 6 — M*=i "J — TiH^anvl 


Z4 L) 


Et2CH 


CH3 


IMM 


4 — Rt — 9 6 — M^^o — r>yi*=»nvl 


Z 4 X 


Et2CH 


CH3 


■MT4 




O yl O 
Z4Z 


MeOCH2{Et)CH CH3 




2,4, 6 —Me3 —phenyl 


O >1 
z4 J 


MeOCH2{Et)CH CH3 




4— Ry— 9 fi — Mf^o — riHp*nvT 


O /I yi 

z44 


MeOCH2(Et)CH CH3 


rsJrl 


9 — Pi— 4 — M<»n ~r4'h*=>n\7l 


245 


(MeOCH2)2CH CH3 


NH 


2,4, 6-Me3-phenyl 


246 


(MeOCH2)2CH CH3 


NH 


4-Br-2 , 6-Me2-phenyl 


f 


(MeOCH2)2CH CH3 


IV.TT4 


2 — Cl - 4 , 6 -Me 2 "phenyl 


Z4 O 


Et2CH 


CH3 


i\rl 


2-Br-4 6~ ( MeO 1 9 -nhenvl 


9 J. Q 
Z f& 1/ 


Et2CH 


CH3 


NH 


2 -Cl-4 , 6-Me2 -phenyl 


9 R n 

/S _) u 


CH3 


Et2CH 


NH 


2-C1-4 r 6-Me2-phenyl 


9 m 

Z 3 ± 


CH3 


Et2CH 




2 , 4 -CI2 - 6-Me-phenyl 


Z Ij z 


CH3 


Et2CH 


NH 


2,4, 6 -Cl 3 -phenyl 


9 c: 7 
Z D J 


CH3 


Et2CH 


ixn 




254 


CH3 


Et2CH 


NH 


2-Cl-4-MeO-phenyl 


255 


CH3 


Et2CH 


NH 


2,4, 6-Me3-5-F-phenyl 


256 


CH3 


Et2CH 


NH 


2 , 5-Me2-4-MeO-phenyl 


257 


CH3 


Et2CH 


NH 


2 , 4-Me2-6~MeO-phenyl 


258 


CH3 


Et2CH 


NH 


2 , 6-Cl2-4-Me-phenyl 
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259 


CH3 


Et2CH 


NH 


2 , 4-Cl2-phenyl 


260 


CH3 


Et2CH 


NH 


2 -CI - 4 -Me-pherty 1 


261 




Et2CH 


NH 


2-Me-4-CI -phenyl 


262 


Cn3 




NH 


2-NMe2 - 6 -Me-pyrid- 5 -yl 


263 


CH3 


Et2CH 


NH 


2-NMe2-4-Me-pyrid-5-yl 


264 


CH3 


Et2CH 


NH 


2-Cl-4-MeO-6-Me-phenyl 


265 


CH3 


Et2CH 


NH 


2-C1-4 , 6-Me2-5-F- 










phenyl 


266 


CH3 


Et2CH 


NH 


6-C1-2 , 3-dihydro- 










benzof uran-5-yl 


267 


CH3 


Et2CH 


NH 


6-Me-2 , 3-dihydro- 










benzof uran-5-yl 


268 


CH3 


MeOCH2 (Et ) CH 


NH 


2-Cl~4, 6-Me2-phenyl 


269 


CH3 


MeOCH2 (Et ) CH 


NH 


2 , 4-Cl2-6-Me-phenyl 


270 


CH3 


MeOCH2 (Et)CH 


NH 


2,4, 6-Cl3-phenyl 


271 


CH3 


MeOCH2 {Et)CH 


NH 


2 -Me- 4 -MeO-pheny 1 


272 


CH3 


MeOCH2 {Et)CH 


NH 


2 -CI -4 -MeO-pheny 1 


273 


CH3 


MeOCH2 (Et)CH 


NH 


2,4, 6-Me3-5-F-phenyl 


274 


CH3 


MeOCH2 (Et)CH 


NH 


2 , 5-Me2-4-MeO-phenyl 


275 


CH3 


MeOCH2 { Et ) CH 


NH 


2 , 6-Cl2-4-Me-phenyl 


276 


CH3 


MeOCH2 (Et ) CH 


NH 


2 , 4 -CI2 -phenyl 


277 


CH3 


MeOCH2 (Et ) CH 


NH 


2-Cl-4-Me- phenyl 


278 


CH3 


MeOCH2 ( Et ) CH 


NH 


2 -Me- 4 -CI -phenyl 


279 


CH3 


MeOCH2 ( Et ) CH 


NH 


2-NMe2-6-Me-pyrid-5-yl 


280 


CH3 


MeOCH2 ( Et ) CH 


NH 


2-NMe2-4-Me-pyrid-5-yl 


281 


CH3 


MeOCH2 (Et ) CH 


NH 


2-ci-4~MeO-6-Me-phenyl 


282 


CH3 


MeOCH2 {Et)CH 


NH 


2-C1-4, 6-Me2-5-F- 










phenyl 


283 


CH3 


MeOCH2 (Et)CH 


NH 


6-C1-2, 3-dihydro- 










benzof uran-5-yl 


284 


CH3 


MeOCH2 ( Et ) CH 


NH 


6-Me-2 , 3-dihydro- 



benzof uran-5-yl 
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Con^ovinds wherein Y = Oxygen that can be synthesized 
using synthetic Scheme 3 are listed in Table 3 

Table 3 

I 



N Y 
Ar 



No 


r1 


r3 


y 


Ar 


700 


CI 


Et2CH 


o 


2 -Br-4-iPr -phenyl 


701 


CI 


Et2CH 


o 


2 , 4 -Br2 -phenyl 


702 


CI 


Et2CH 


o 


2,4, 6-Me3 -phenyl 


703 


CI 


MeOCH2 (Et)CH 


o 


2,4,6 -Me3 -phenyl 


704 


CI 


Et2CH 


o 


2-Br~4, 6- (MeO) 2- 










phenyl 


705 


CI 


Et2CH 


o 


2-CN-4 , 6-Me2 -phenyl 


706 


CI 


MeOCH2 ( Et ) CH 


o 


2-Br-4, 6- (MeO)2- 










phenyl 


707 


CI 


MeOCH2 (Et)CH 


o 


2-C1-4, 6- (MeO) 2- 










phenyl 


708 


CI 


MeOCH2 (Et)CH 


o 


2-1-4 , 6-Me2 -phenyl 


709 


CI 


MeOCH2 (Et)CH 


o 


2-CN-4, 6-Me2 -phenyl 


710 


CI 


MeOCH2 ( Et ) CH 


o 


2 -Br- 4, 6 -Me2 -phenyl 


711 


CI 


MeOCH2 (Et)CH 


o 


4-Br~2, 6-Me2-phenyl 


712 


CI 


MeOCH2 (Et)CH 


0 


4-MeCO-2 , 6 -Me2 -phenyl 


713 


CI 


MeOCH2 (Et)CH 


o 


4 -MeCO- 2 -OMe- 6 -Me- 










phenyl 


714 


CI 


MeOCH2 (Et)CH 


o 


2-MeCO-4, 6 -Me2 -phenyl 


715 


CI 


MeOCH2 {Et)CH 


o 


4, 6-Me2-2-SMe-phenyl 


716 


CI 


MeOCH2 (Et)CH 


o 


4 , 6-Me2-2-S02Me-phenyl 


717 


CI 


MeOCH2 (Et)CH 


o 


4-Cl-2-I-6-MG-phenyl 


718 


CI 


(MeOCH2)2CH 


o 


2,4,6 -Me 3 -phenyl 
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71 Q 


L.X 


phenyl 


0 


2,4,6 -Me3 -phenyl 


72 0 




MeOPHo i Ft- \ PH 


0 


z , 4 -Br 2 -phenyl 


7:? 1 




MeOPHo f Ft- \ PH 


0 


2~Br-4-iPr-phenyl 


f £i ^ 


CH3 


M^OPHn { F^ ^ PH 


0 


^ , 4 , D -Me 3 -phenyl 




CHi 


MeOPHo f Fh \ PH 


0 


2~Cl-4, 6 -Me2 -phenyl 


79/1 


CH3 




0 


2,4, 6 -Me 3 -phenyl 


79 R 


CH3 


^M*=»nPMn ^ nPW 


0 


2 , 4-Cl2-6-Me-phenyl 


726 


CI 


(MeOCH2) 2CH 


0 


2 , 4-Cl2-6-Me-phenyl 


72 7 


V L 


fMeOCHo ^ oPH 


0 


z , 4-Br2-D-Me-phenyl 




CH3 




0 


^ , 4 , 6-Me3 -phenyl 


7 9 Q 


CI 




0 


2,4, 6 -Me 3 -phenyl 


"7 "5 n 
/ o U 


V, 1 


MeUL.2ri4 tMeu(_.ri2 ; CH 


0 


4-Br-2-OMe-6-Me- 
phenyl 


'711 


C 1 


( weuu2n4 ; 2^" 


0 


2,4, 6-Me3 -phenyl 


/ J ^ 


cx 


j?aevJL.ri2 ( liC ) 


0 


2 , 4-Me2-6-MeO-phenyl 


733 


CI 


MeOC2H4 (MeOCH2 ) CH 


0 


2 , 4-Me2-6-MeO-phenyl 


'71/1 




jxieuL.2ri4 tMevJC-M2 J CH 


0 


2 , 4-Me2-6-MeO-phenyl 


/ J D 


t-ti3 


Meoc2H4 (MeoCH2 ) CH 


0 


4 -Br -2 , 6 -Me2 -phenyl 


/Jo 


^«3 


jyieu\^2'^4 \Meucn.2 / CH 


0 


2-C1-4, 6 ~Me2 -phenyl 


717 


CH3 


iriewu2W4 tJXieL;uH2 / v_H 


0 


2 , 4 -Me2 - 6 -MeOCH2 - 
phenyl 


738 


CH3 


{MeOCH2)2CH 


0 


2 , 4 -Me2 ~ 6 -MeO-phenyl 






fMf^OPHo > oPH 


0 


4-Br-^ , 6-Me2-phenyl 


740 


CH3 


(MeOCH2) 2CH 


0 


2-Br-6-F-4-Me-phenyl 


741 


CHi 


(MeOCHo ) oPH 


0 


- 4 , D-Me2 -pnenyl 


742 




(M&OCH^ ) oPH 


0 


2-Cl-4-OMe-6-Me- 
phenyl 




CH3 


^M<aOPHo ^ oPH 


0 


z , 4 -Me2 - 6 -MeOCH2 ~ 
phenyl 


744 


CI 




u 


z , 41 -rae2 ^ b -Meu~pnenyl 


745 






0 


^-Br-z , b-Me2-pnenyl 








0 


z-cx-4 , D-Me2 -phenyl 


747 


CI 


MeOC2H4 (MeOCH2 ) CH 


0 


2 , 4 -Me2 - 6 -MeOCH2 - 
phenyl 


748 


CI 


(MeOCH2)2CH 


0 


2 , 4 -Me2 - 6 -MeO-phenyl 


749 


CI 


{MeOCH2)2CH 


0 


4 -Br- 2 , 6 -Me2 -phenyl 


750 


CI 


(MeOCH2)2CH 


0 


2-C1-4 , 6 -Me2 -phenyl 
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7 R 1 




tMeOCHo > oCH 


n 


2 , 4-Me2-6~MeOCH2- 












f ^ 




MeOCH2 < Me ) CH 


n 


2 , 4 -Me2 ~^~"^®0~P^^^y-^ 




PI 


MeOCH2 (Me) CH 


n 


4 -Br- 2 , 6 -Me 2 -phenyl 


7 


Cl 


EtOCH2 (Et ) CH 


0 


4— Br— 2 / 6-Me2 "Ph^'^yl 


755 


CI 


EtOCH2 <Me) CH 


0 


4-Br-2 , 6~Me2-phenyl 


756 


CI 


MeOCH2 (Et)CH 


0 


4-Br-2 , 6 -phenyl 


7 57 




MeOC2H4 (MeOCH2 ) CH 


0 


2 -Br- 4 , 6 -Me2 -phenyl 


7 5 8 


CH3 


MeOC2H4 (MeOCH2 ) CH 


0 


2 , 4-Me2-6-SMe-phenyl 


7RQ 






r\ 


2 4 -Meo -6-SOoMe- 












7 6 0 




MeOC2H4 (MeOCH2 ) CH 




4-NMe2-2 , 6-Me2- 










0 T*\ w T 




CH3 


MeOCoHyi fMeOCHo ) CH 


\j 


2 4 -Clo - 6-Me-Dhenvl 




CH3 


MeOC^HA (MeOCHo ) CH 


\J 


4-Cl — 2 » 6— Me2— phenyl 


/DO 




MeOCoH>i fMeOCHo > CH 


yj 


2 6-Me9-4-SMe-iDhenvl 




CH3 




C\ 
\J 


P 6— Meo — 4 — OM^--r>h^n\/l 






MeOC2H4 (MeOCH2 ) CH 




2 , 6-Me2 - 4 -S02Me-phenyl 


766 


CHt 


MeOC2H4 (MeOCH2 ) CH 


0 


4-MeC (O) -2 , 6-Me2- 










^iXcTXJijr X 


7fi7 

/Of 


CH3 


(MeOCH9 ) oCH 


n 


4 -Br— 2 , 6— Me2— phenyl 


7fi R 




(MeOCHo ) oCH 




4 -MeC { 0 ) - 2 , 6 -Me2 - 










^llfcii l_y X 


769 




(MeOCHo ) oCH 




2, 6 -Me2 ~ " ~pheny 1 


77 0 




(MeOCH? ) 9CH 




2 , 6-Me2 -4 - S02Me-phenyl 


771 


CH^ 


(MeOCH? ) 9CH 




4 -NMe2 ~ 2 , 6 -Me2 ^phenyl 


772 


CH? 


(MeOCH? ) oCH 




2 -NMe2 -4,6 -Me2 -phenyl 


773 




MeOCH2 (Et ) CH 


Q 


2 , 6-Me2- 4- SMe- phenyl 


774 


CI 


MeOCH2 ( Et ) CH 


0 


2 / 6-Me2 -4-S02Me-phenyl 


775 


CI 


MeOCH2 { Et ) CH 




2-C1-4 , 6 -Me2 -phenyl 


776 


Cl 


MeOCH2 ( Et ) CH 




4 -Br- 6-OMe-2 — Me— nhenvl 


111 


CI 


(MeOCri2 ) 2CH 


0 


z , D-Me2 -4-SMe-pnenyi 


lis 


Cl 


{MeOCH2)2CH 


0 


2 , 6-Me2-4-S02Me-phenyl 


719 


Cl 


(MeOCH2 ) 2CH 


0 


4 - Br - 6 -OMe - 2 -Me-phenyl 


780 


CH3 


Et2CH 


0 


2,4, 6 -Me3 -phenyl 


781 


CH3 


Et2CH 


0 


2-C1-4, 6 -Me2 -phenyl 



-77- 



wo 98/1 1075 



PCT/US97/16252 



782 


CH3 


Et2CH 


TOT 

/83 






784 


CH3 


Et2CH 


785 


CH3 


171 *_ _ /-ITT 

h»C2CH 


786 


CH3 


Et2CH 


787 


CH3 


Et2CH 


78 8 


\_.rl3 


E 1 2CH 


7 89 


/-ITT _ 

Cri3 


h*t:2CH 


790 


Cri3 


jyieocH2 ( Et ) CH 


791 


CH3 


iyieucH2 \ Et ; CH 


792 


CH3 


MeOCH2 \ Et ) CH 


793 


CH3 


(MeOCH2 ) 2^^ 


794 


CH3 


(MeOCH2 ) 2CH 


795 


CH3 


{MeOCH2 ) 2CH 


796 


CH3 


(MeOCH2 ) 2CH 


797 


CH3 


MeOCH2 <Et ) CH 


798 


CH3 


MeOCH2 { Et ) CH 


799 


CH3 


MeOCH2 ( Et ) CH 


800 


CH3 


MeOCH2 t Et ) CH 


801 


CH3 


(Meocn2 ) 2CH 


802 


CH3 


(MeOCH2 ) 2CH 


803 


CH3 


\MeUCH2 ) 2CH 


804 


CI 


IL L. 


805 


CI 


I1U2 CH 


one 


CI 


li u2Crl 


oU / 


CI 




o n o 


CI 


jyLe\J\^rl2 V -Ci t / Crl 




CI 


rieUCrl2 ' -^t ) CH 


olO 


CI 


M.eucri2 I ; Cn 


oil 

811 


CI 


l!tt2Crl 


812 


CI 


llit.2CH 


813 


CI 


Et2CH 


814 


CI 


MeOCH2 ( Et ) CH 


815 


CI 


MeOCH2 (Et)CH 


816 


CI 


MeOCH2 (Et)CH 


817 


CI 


MeOCH2 (Et)CH 



O 2-Cl-4-OMe-6-Me- 
phenyl 

O 2 , 4 , 6-Me3-pyrid-3-yl 

O 4 , 6-Me2-pyrid-3-yl 

O 2-Br-6-Me-pyrid-3-yl 

O 2-Br-6-OMe-pyrid-3-yl 

O 2 , 6-Me2-pyrid-3-yl 

O 2-Cl-6-Me-pyrid-3-yl 

O 2~Cl-6-OMe-pyrid-3-yl 

O 2,4, 6-Me3-pyrid-3-yl 

O 4 , 6-Me2-pyrid-3 -yl 

O 2-Br-6-Me-pyrid-3-yl 

O 2-Br~6-OMe-pyrid-3-yl 

O 2 , 6-Me2 -pyrid-3-yl 

O 2-Cl-6-Me-pyrid- 3-yl 

O 2-Cl-6-OMe-pyrid-3-yl 

O 2-Br-6-OMe-pyrid-3-yl 

O 2 , 6-Me2-pyrid-3-yl 

O 2-Cl-6-Me-pyrid-3-yl 

O 2-Cl-6-OMe-pyrid-3-yl 

O 2,4, 6-Me3-pyrid-3-yl 

O 4 , 6-Me2-pyrid-3-yl 

O 2 - Br - 6 -Me-pyr i d- 3 -y 1 

O 2-Br-6-OMe-pyrid-3-yl 

O 2 , 6-Me2-pyrid-3-yl 

O 2-Cl-6-Me-pyrid-3-yl 

O 2-Cl-6-OMe-pyrid-3-yl 

O 2 , 4 , 6-Me3 -pyrid-3 -yl 

O 4 , 6-Me2-pyrid-3-yl 

O 2-Br-6-Me-pyrid-3-yl 

O 2,4, 6-Me3-pyrid-3-yl 

O 4, 6-Me2-pyrid-3-yl 

O 2 -Br- 6 -Me-pyr id- 3 -y 1 

O 2-Br-6-OMe-pyrid-3-yl 

O 2 , 6-Me2-pyrid-3-yl 

O 2 -CI -6 -Me-pyr id- 3 -yl 

O 2-Cl-6-OMe-pyrid-3-yl 
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818 


CI 


(MeOCHo ) oCH 


0 




819 


CI 


(MeOCHo ) oCH 


0 


2 . 6 — Meo — Dvr id— 3 — vl 


820 


CI 


(MeOCH2}2CH 


0 


2-Cl-6-Me-Dvrid-3-vl 


821 


CI 


(MeOCH2)2CH 


0 


2-Cl-6-OMe-nvr-id- l-v1 


822 


CI 


(MeOCH2 ) 2CH 


0 


2,4, 6-Me3-pyrid~3-yl 


823 


CI 


{MeOCH2) 2CH 


0 


4 , 6-Me2— pyrid— 3 — yl 


824 


CI 


(MeOCHo ) ?CH 






825 


CHi 


Me { Et ) CH 


0 


2,4, 6— Me 3 — phenyl 


826 


CH3 


Me (Et ) CH 


0 


2 -CI -4, 6 -Me2 -phenyl 


827 


CH3 


Me (Et ) CH 


0 


2 , 4-CI2 ~ 6 -Me -phenyl 


828 


CH3 


Me (Et ) CH 


0 


2,4, 6 -CI 3 -phenyl 


829 


CH3 


Me ( Et ) CH 


0 




830 


CH7 


Me ( Et ) CH 


0 




831 




Me ( Et ) CH 


n 


2 4 6-Me'i-5-F-r>henvl 


832 


CH3 


Me ( Et ) CH 


0 


2 - 5 — Meo — 4 — MeO— ohenvl 

^ f X ^ ^ J.AW^V^ ^i^XX^^XXjr J« 


833 


CHi 


Me ( Et ) CH 


Q 


2 4 — Me*? — 6 — MeO— nhe^nvl 

M f ^ X x^^ \y xx^^v^ J^^X X^^X X V .L. 


834 


CH-^ 


Me ( Et ) CH 




2 6-Cl o - 4 -Me-nhenvl 

/ w ^ ^ X K>^XX^^XXjr ^ 


835 


CH3 


Me ( Et ) CH 


Q 


2 , 4 - C 1 2 -phenyl 


836 




Me ( Et ) CH 

X A\t^ \ Am^X^ f \w^XX 






837 


CH7 


Me { Et ) CH 

X \ X^ V« / V-*X J 






838 


CH3 


Me(Et)CH 




2-NMe2 -6-Me-pyrid-5-yl 


839 


CH3 


Me(Et>CH 




2 -NMe2 - 4-Me-pyrid- 5-yl 


840 


CH3 


Me (Et ) CH 






841 


CH3 


Me (Et ) CH 




2-C1-4, 6-Me2-5-F- 












842 


CH? 


Me ( Et ) CH 




A-nl— 9 — H 1 ■h^7r}T-r^ — 
o ^ J. ^ f J m.iiy\j.x \j 










hen^o f uran — S — vl 


843 


CH3 


Me ( Et ) CH 


0 












benzof iiran— 5 — vl 


844 


CH3 


Me (n-Pr )CH 


0 


2,4, 6-Me3 -phenyl 


845 


CH3 


Me (n-Pr ) CH 


0 


2 -CI -4,6 -Me2 -phenyl 


846 


CH3 


Me {n-Pr > CH 


0 


2 , 4-CI2- 6-Me-phenyl 


Q /I "7 




TUT — . / n ^ /^TT 


0 


z , 4 , o~d3-pnenyJL 


848 


CH3 


Me (n-Pr) CH 


0 


2 -Me- 4 -MeO-phenyl 


849 


CH3 


Me(n-Pr)CH 


0 


2 -CI -4 -MeO-phenyl 


850 


CH3 


Me (n-Pr) CH 


0 


2,4, 6-Me3-5-F-phenyl 


851 


CH3 


Me (n-Pr) CH 


0 


2 , 5 -Me2- 4 -MeO-phenyl 
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852 


CH3 




\j 


853 


CH3 


Me (n-pT^ i CH 


r\ 
\J 


854 


CH3 


Me tn-Pr ) CH 


\J 


855 


CH3 


Me f n-PT \ PH 


KJ 


856 


CH3 


Me(n-Pr)CH 




857 


CH3 


Me(n-Pr)CH 




858 


CH3 


Me(n-Pr)CH 


0 


859 


CH3 


Me (n-Pr ) CH 


0 


860 


CH3 


Me (n-Pr)CH 


0 


861 


CH3 


Me ( n- Pr \ CH 


r\ 


862 


CH3 


Me (n-Pr ) CH 


n 


863 




c-Pr2CH 


U 


864 




c-pr2CH 


u 


865 




c-Pr2CH 


r\ 
D 


866 


CH3 


c-Pr2CH 


r\ 
\J 


867 


CH3 


c-Pr2CH 


\j 


868 


CH3 


c-Pr2CH 


r\ 
w 


869 


CH3 


c-Pr2CH 


r\ 
\J 


870 


CH3 


c-Pr2CH 


KJ 


871 


CH3 


c-Pr2CH 




872 


CH3 


c-Pr2CH 




873 


CH3 


c-Pr2CH 




874 


CH3 


c-Pr2CH 




875 


CH3 


c-Pr2CH 


0 


876 


CH3 


c-Pr2CH 


0 


877 


CH3 


c-Pr2CH 


0 


878 


CH3 


c-Pr2CH 




879 


CH3 


c-Pr2CH 


0 


o o u 




C— fi 2^" 




881 


CH3 


c-Pr2CH 




882 


CH3 


c-Pr (Me)CH 


0 



-80 



2 , 4 -Me2 - 6 -MeO-pheny 1 
2, 6-Cl2-4-Me-phenyl 
2, 4 -CI2 -phenyl 
2 -01 - 4 -Me-pheny 1 
2~Me-4-Cl-phenyl 
2-NMe2-6-Me>pyrid-5-yl 
2-NMe2-4-Me-pyrid-5-yl 
2 -CI - 4 -MeO- 6 -Me-phenyl 
2-C1-4, 6-Me2-5-F- 
phenyl 

6-C1-2, 3-dihydro- 
benzof uran- 5-yl 
6-Me-2 , 3-dihydro- 
benzof uran-5-yl 
2,4,6 -Me3 -phenyl 
2 -01 -4 , 6-Me2 -phenyl 

2 . 4- Cl2-6-Me-phenyl 
2,4,6-Cl3-phenyl 

2 -Me- 4 -MeO-phenyl 
2 -CI - 4 -MeO- phenyl 
2,4, 6-Me3-5-F-phenyl 

2 . 5- Me2"4-MeO-phenyl 
2 , 4-Me2-6-MeO-phenyl 

2 . 6- Cl2-4-Me-phenyl 
2 , 4-Cl2-phenyl 
2-Cl-4-Me-phenyl 
2-Me-4-Cl-phenyl 
2-NMe2-6-Me-pyrid-5-yl 
2 -^3Me2 - 4 -Me-pyrid - 5-yl 
2-Cl-4-MeO-6-Me-phenyl 
2-01-4, 6-Me2-5-F- 
phenyl 

6-01-2, 3-dihydro- 
benzo f uran- 5 -yl 
6 -Me- 2 , 3-dihydro- 
benzof uran- 5-yl 
2,4, 6-Me3 -phenyl 
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883 




c-Pr ( Me ; CH 


o 






C fj. i Me / v_rl 


L/ 


DOC 
OOZ> 


v.— Xl. J 


C-JfJT (Me ) t-ri 


u 


O O /T 






o 


o O 




C — (M©/ L-ri 


o 


Q Q D 
OO O 


\— n J 


C — rT ( Me ; L.rl 


r\ 
\J 


□ o o 




C r^2- v^SJ v_.rl 


r\ 
\J 


O O A 


CM3 


C — PIT (Me ) Cri 


U 


by 1 


v^ri3 


c — irr [ JMe ) CH 


U 


892 




C-PlT ( Me ) CH 


O 


89 3 




c- P3r ( Me ; CH 


O 


894 


CH3 


c-Pr (Me)CH 


O 


895 


CH3 


c~Pr (Me)CH 


o 


896 


CH3 


c-Pr (Me) CH 


o 


897 


CH3 


c-Pr (Me) CH 


0 


898 


CH3 


c-Pr (Me) CH 


o 


O O ft 


L-rl3 


c — pr ( Me ) c H 


o 


Q n f> 

y uu 


v-n3 


c — pr ( Me ; CH 


U 


901 


CH3 


c-Pr ( Et ; CH 


o 


ft o 

90-*^ 


Chi3 


c — Pr ( lit: ; CH 


o 


y u J 




C — pr \ CiU ^ Cn 
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915 
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2-C1-4, 6-Me2-phenyl 

2 . 4- Cl2-6-Me-ph€nyl 
2,4, 6 -CI 3 -phenyl 

2 -Me - 4 -MeO-pheny 1 
2 -CI - 4 -MeO-phenyl 
2,4, 6-Me3-5-F-phenyl 

2 . 5 - Me2 -4 -MeO-phenyl 
2 , 4 -Me2- 6 -MeO-phenyl 

2 . 6- Cl2-4-Me-phenyl 
2 , 4 -Cl 2 -phenyl 

2 -C 1 - 4 -Me-phenyl 
2 -Me- 4 -Cl -phenyl 
2-NMe2-6-Me-pyrid-5-yl 
2-NMe2 -4-Me-pyrid-5-yl 
2 -C 1 - 4 -MeO- 6 -Me-phenyl 
2-C1-4, 6-Me2'-5-F- 
phenyl 

6-C1-2 , 3-dihydro- 
benzof uran-5-yl 
6-Me-2 , 3-dihydro- 
benzofuran-5-yl 
2,4, 6 -Me3 -phenyl 
2-C1-4 , 6 -Me2 -phenyl 
2 , 4-Cl2-6-Me-phenyl 
2,4, 6-CI3 -phenyl 
2 -Me- 4 -MeO-pheny 1 
2 -Cl - 4 -MeO-phenyl 
2,4, 6-Me3-5-F-phenyl 
2 , 5-Me2-'4-MeO-phenyl 
2 , 4-Me2-6-MeO-phenyl 
2 , 6-Cl2-4-Me-phenyl 
2, 4 -CI2 -phenyl 
2 -Cl - 4 -Me-phenyl 
2 -Me-4-Cl -phenyl 
2 -NMe2 - 6 -Me-pyr id- 5 -yl 
2 -NMe2 - 4 -Me-pyr i d- 5 -y 1 
2 -Cl - 4 -MeO- 6 -Me-phenyl 
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917 


CH3 


c-Pr (Et)CH 


0 


2-C1-4, 6~Me2-5-F- 
phenyl 


918 






\j 


D-L.J. — j-ainyctro- 
benzof uran- 5-yl 


919 
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U 


b -Me- *i , J-ainyaro- 
benzof uran- 5 -yl 


^ £i sj 


CH3 
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2 -Me- 4 -MeO- phenyl 


J7 ^ U 
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2-Cl-4-MeO-phenyl 


Q 9 

-7 ^ O 




c— fir ( n - Fir ; uri 
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^ , 4 , D-Me3-b-F-phenyl 
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c — fx \ n — FIT ; cri 
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2, 5 -Me2 ~4 -MeO-phenyl 


^ ^ o 
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2 -CI -4 -Me -phenyl 
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2-M€-4-Cl-phenyl 
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i£ - CI - 4 -MeO- 6 -Me -phenyl 
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C-Pr (n-Pr)CH 
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2-C1-4, 6-Me2-5-F~ 
phenyl 


937 
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C-Pr (n-Bu) CH 
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2 -Me- 4 -MeO-phenyl 
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CH3 


c-Pr (n-Bu)CH 
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2-Cl-4-MeO-phenyl 


945 


CH3 


c-Pr (n-Bu)CH 
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2,4, 6-Me3-5-F-phenyl 


946 


CH3 


c-Pr (n-Bu)CH 
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2 , 5-Me2-4-MeO-phenyl 


947 


CH3 


c-Pr (n-Bu)CH 


0 


2 , 4-Me2-6-MeO-phenyl 
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948 


CH3 


c-Pr (n-Bu) CH 
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c-Pr (n-Bu) CH 
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2 , 6-Cl2-4-Me-phenyl 
2 , 4-Cl2-phenyl 
2-Cl-4-Me-phenyl 
2-Me-4-Cl-phenyl 
2-NMe2-6-Me-pyrid-5-yl 
2 -NMe2 -4 -Me-pyr id- 5 -yl 
2 - C 1 - 4 -MeO - 6 - Me - phenyl 
2-C1-4, 6-Me2-5-F- 
phenyl 

6-C1-2 , 3-dihydro- 
benzof uran-5-yl 
6-Me-2 , 3-dihydro- 
benzof uran~5-yl 
2,4,6 -Me3 -phenyl 
2-C1-4, 6-Me2-phenyl 

2. 4- Cl2-6-MG-phenyl 
2,4, 6 -CI 3 -phenyl 

2 -Me - 4 -MeO-pheny 1 
2 - C 1 - 4 -MeO-pheny 1 
2,4, 6-Me3-5-F-phenyl 

2 . 5 - Me2 - 4 -MeO-phenyl 
2 , 4 -Me2 - 6 -MeO-phenyl 
2 , 6-Cl2-4-Me-phenyl 

2 , 4-Cl2-phenyl 

2-Cl-4-Me-phenyl 

2-Me-4-Cl-phenyl 

2 -NMe2 - 6 -Me-pyr id- 5 -yl 

2 -NMe2 - 4 -Me ->pyr i d- 5 -y 1 

2-Cl-4-MeO-6-Me-phenyl 

2-C1-4, 6-Me2-5-F- 

phenyl 

6-C1-2, 3-dihydro- 
benzof uran- 5 -y 1 
6-Me-2, 3-dihydro- 
benzof uran-5-yl 
2 , 4-Cl2-6-Me-phenyl 
2,4, 6 -CI 3 -phenyl 
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Additional compounds, wherein Y = oxygen that can be 
synthesized using synthetic Scheme 6 or Scheme 7 are listed 
in Table 4 

Table 4 
I 



XX 

Ar 



Ex • 










NO . 


r1 


r3 


Y 


Ar 


1000 


CH3 


Et2CH 


0 


2,4, 6-Me3 -phenyl 


1001 


CH3 


Et2CH 


0 


2-C1-4 , 6-Me2-phenyl 


1002 


CH3 


Et2CH 


0 


2 , 4-Cl2-6-Me-phenyl 


1003 


CH3 


Et2CH 


0 


2,4, 6-Cl 3 -phenyl 


1004 


CH3 


Et2CH 


0 


2 -Me - 4 -MeO-phenyl 


1005 


CH3 


Et2CH 


0 


2 -CI - 4 -MeO-pheny 1 


1006 


CH3 


Et2CH 
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2,4, 6-Me3-5-F-phenyl 


1007 


CH3 


Et2CH 


0 


2 , 5 -Me2 - 4 -MeO-phenyl 


1008 


CH3 


Et2CH 
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2 , 4 -Me2 - 6 -MeO-phenyl 
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CH3 


Et2CH 
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2 , 6-Cl2-4-Me-phenyl 
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Et2CH 
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2 , 4-Cl2-phenyl 
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Et2CH 
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2-Cl-4-Me-phenyl 
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Et2CH 
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2 -Me- 4 -CI -phenyl 
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Et2CH 
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2 ~MMe2 -6-Me-pyr id- 5 -yl 
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Et2CH 
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2 -NMe2 '-4-Me-pyrid- 5-yl 
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CH3 


Et2CH 
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2 -Cl - 4 -MeO- 6 -Me -phenyl 


1016 
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Et2CH 
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2-C1-4, 6-Me2-5-F- 
phenyl 
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CH3 


Et2CH 
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6-C1-2 , 3-dihydro- 
benzof uran-5-yl 


1018 


CH3 


Et2CH 


0 


6-Me-2, 3-dihydro- 



benzof uran-5-yl 

-85- 



wo 98/11075 



PCT/US97/16252 



Utility 

CRF-Rl Receptor Binding Assay for the Evaluation of 
5 Biological Activity 

The following is a description of the isolation 
of cell membranes containing cloned human CRF-Rl receptors 
for use in the standard binding assay as well as a 

10 description of the assay itself. 

Messenger RNA was isolated from human hippocampus . 
The mRNA was reverse transcribed using oligo (dt) 12-18 and 
the coding region was amplified by PGR from start to stop 
codons The resulting PGR fragment was cloned into the 

15 EcoRV site of pGEMV, from whence the insert was reclaimed 
using Xhol + Xbal and cloned into the Xhol + Xbal sites of 
vector pm3ar { which contains a CMV promoter, the SV40 't' 
splice and early poly A signals, an Epstein-Barr viral 
origin of replication, and a hygromycin selectable marker) . 

20 The resulting expression vector, called phchCRFR was 
transfected in 293EBNA cells and cells retaining the 
episome were selected in the presence of 4 00 mM hygromycin. 
Cells surviving 4 weeks of selection in hygromycin were 
pooled, adapted to growth in suspension and used to 

25 generate membranes for the binding assay described below. 

Individual aliquots containing approximately 1 x 10^ of the 
suspended cells were then centrifuged to form a pellet and 
frozen. 

For the binding assay a frozen pellet described above 
30 containing 293EBNA cells transfected with hCRFRl receptors 
is homogenized in 10 ml of ice cold tissue buffer ( 50 mM 
HEPES buffer pH 7,0, containing 10 mM MgGl2, 2 mM EGTA, 1 
mg/1 aprotinin, 1 mg/ml leupeptin and 1 mg/ml pepstatin) . 
The homogenate is centrifuged at 40,000 x g for 12 min and 
35 the resulting pellet rehomogenized in 10 ml of tissue 

buffer. After another centrifugation at 40,000 x g for 12 
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min, the pellet is resuspended to a protein concentration 
of 3 60 mg/ml to be used in the assay. 

Binding assays are performed in 96 well plates; each 
well having a 300 ml capacity. To each well is added 50 ml 
5 of test drug dilutions (final concentration of drugs range 
from 10-10 ^ 10-5 ^ iqO ml of 125i_ovine-CRF i^^^l-o-CRF) 
(final concentration 150 pM) and 150 ml of the cell 
homogenate described above. Plates are then allowed to 
incubate at room temperature for 2 hours before filtering 
10 the incubate over GF/F filters (presoaked with 0.3% 

polyethyleneimine) using an appropriate cell harvester. 
Filters are rinsed 2 times with ice cold assay buffer 
before removing individual filters and assessing them for 
radioactivity on a gamma counter. 
15 Curves of the inhibition of ^^^I-o-CRF binding to 

cell membranes at various dilutions of test drug are 
analyzed by the iterative curve fitting program LIGAND 
[P.J. Munson and D. Rodbard, Anal. Biochem, 107:220 
(1980)], which provides Ki values for inhibition which are 
20 then used to assess biological activity. 

A compound is considered to be active if it has a Ki 
value of 1 ess than about 1000 0 nM for the inhibition of 
CRF. Compounds with a Ki less than 100 nM for the 
inhibition of CRF are desirable. A number of compounds of 
25 the invention have been made and tested in the above assay 
and shown to have Ki values less than 100 nM thus 
confirming the utility of the invention. 

Inhibition of CRF-Stimulated Adenvlate Cyclase Activitv 
30 Inhibition of CRF-stimulated adenylate cyclase 

activity was performed as described by G. Battaglia et al . 
Synapse 1:572 (1987) . Briefly, assays were carried out at 
37° C for 10 min in 200 ml of buffer containing 100 mM 
Tris-HCl (pH 7.4 at 37° C) , 10 mM MgCl2 , 0 . 4 mM EGTA, 0.1% 
35 BSA, 1 mM isobutylmethylxanthine (IBMX) , 2 50 units/ml 

phosphocreatine kinase, 5 mM creatine phosphate, 100 mM 
guanosine 5 ' -triphosphate, 100 nM oCRF, antagonist peptides 



-87- 



wo 98/11075 



PCTAUS97/16252 



(concentration range 10'^ to 10*"6m) ^nd 0 . 8 mg original wet 
weight tissue (approximately 40-60 mg protein) . Reactions 
were initiated by the addition of 1 mM ATP/32p]^rpp 
(approximately 2-4 mCi/tube) and terminated by the addition 
5 of 100 ml of 50 mM Tris-HCL, 45 mM ATP and 2% sodium 

dodecyl sulfate. In order to monitor the recovery of cAMP, 
1 |Lll of [3h]cAMP (approximately 40,000 dpm) was added to 
each tube prior to separation. The separation of [^'^P]cAMF 
from [3 2p];^rpp ^as performed by sequential elution over 
10 Dowex and alumina columns. Recovery was consistently 
greater than 80%. 

A compound of this invention was tested in this assay 
and found to be active; IC50 < 10000 nM. 

15 In vivo Biological Assav 

The in vivo activity of the compounds of the present 
invention can be assessed using any one of the biological 
assays available and accepted within the art. Illustrative 
of these tests include the Acoustic Startle Assay, the 

20 Stair Climbing Test, and the Chronic Administration Assay. 
These and other models useful for the testing of compounds 
of the present invention have been outlined in C.W. 
Ber ridge and A.J. Dunn Brain Research Reviews 15:71 (1990) 
Compounds may be tested in any species of rodent or 

25 small mammal. Disclosure of the assays herein is not 
intended to limit the enablement of the invention. 

Compounds of this invention have utility in the 
treatment of inbalances associated with abnormal levels of 
corticotropin releasing factor in patients suffering from 

30 depression, affective disorders, and/or anxiety. 

Compounds of this invention can be administered to 
treat these abnormalities by means that produce contact of 
the active agent with the agent's site of action in the 
body of a mammal. The compounds can be administered by any 

35 conventional means available for use in conjunction with 
pharmaceuticals either as individual therapeutic agent or 
in combination of therapeutic agents. They can be 
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administered alone, but will generally be administered with 
a pharmaceutical carrier selected on the basis of the 
chosen route of administration and standard pharmaceutical 
practice . 

5 The dosage administered will vary depending on the 

use and known factors such as pharmacodynamic character of 
the particular agent, and its mode and route of 
administration; the recipient's age, weight, and healths- 
nature and extent of symptoms; kind of concurrent 

10 treatment; frequency of treatment; and desired effect. For 
use in the treatment of said diseases or conditions, the 
compounds of this invention can be orally administered 
daily at a dosage of the active ingredient of 0.002 to 200 
mg/kg of body weight. Ordinarily, a dose of 0.01 to 10 

15 mg/kg in divided doses one to four times a day, or in 
sustained release formulation will be effective in 
obtaining the desired pharmacological effect. 

Dosage forms (compositions) suitable for 
administration contain from about 1 mg to about 10 0 mg of 

20 active ingredient per unit. In these pharmaceutical 

compositions, the active ingredient will ordinarily be 
present in an amount of about 0.5 to 95% by weight based on 
the total weight of the composition. 

The active ingredient can be administered orally is 

25 solid dosage fo2rms, such as capsules, tablets and powders; 
or in liquid forms such as elixirs, syrups, 
and/or suspensions. The compounds of this invention can 
also be administered parenterally in sterile liquid dose 
formulations . 

30 Gelatin capsules can be used to contain the active 

ingredient and a suitable carrier such as but not limited 
to lactose, starch, magnesium stearate, steric acid, or 
cellulose derivatives. Similar diluents can be used to make 
compressed tablets . Both tablets and capsules can be 

35 manufactured as sustained release products to provide for 
continuous release of medication over a period of time. 
Compressed tablets can be sugar-coated or film-coated to 
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mask any unpleasant taste, or used to protect the active 
ingredients from the atmosphere, or to allow selective 
disintegration of the tablet in the gastrointestinal tract. 
Liquid dose forms for oral administration can contain 
5 coloring or flavoring agents to increase patient 
acceptance . 

In general, water, pharmaceutical ly acceptable oils, 
saline, aqueous dextrose (glucose) , and related sugar 
solutions and glycols, such as propylene glycol or 

10 polyethylene glycol, are suitable carriers for parenteral 
solutions. Solutions for parenteral administration 
preferably contain a water soluble salt of the active 
ingredient, suitable stabilizing agents, and if necessary, 
butter substances. Antioxidizing agents, such as sodium 

15 bisulfite, sodium sulfite, or ascorbic acid, either alone 
or in combination, are suitable stabilizing agents. Also 
used are citric acid and its salts, and EDTA. In addition, 
parenteral solutions can contain preservatives such as 
benzalkonium chloride, methyl- or propyl -paraben, and 

20 chlorobutanol . 

Suitable pharmaceutical carriers are described in 
"Remington's Pharmaceutical Sciences", A. Osol, a standard 
reference in the field. 

Useful pharmaceutical dosage-forms for administration 

25 of the compounds of this invention can be illustrated as 
follows : 



Capsules 

A large number of units capsules are prepared by 
30 filling standard two-piece hard gelatin capsules each with 
100 mg of powdered active ingredient, 150 mg lactose, 50 mg 
cellulose, and 6 mg magnesium stearate. 



Soft Gelatin Capsules 
35 A mixture of active ingredient in a digestible oil 

such as soybean, cottonseed oil, or olive oil is prepared 
and injected by means of a positive displacement was pumped 
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into gelatin to form soft gelatin capsules containing 100 
mg of the active ingredient. The capsules were washed and 
dried. 

5 Tablets 

A large number of tablets are prepared by- 
conventional procedures so that the dosage unit was 100 mg 
active ingredient, 0.2 mg of colloidal silicon dioxide, 5 
mg of magnesium stearate, 275 mg of microcrystalline 
10 cellulose, 11 mg of starch, and 98.8 mg lactose. 
Appropriate coatings may be applied to increase 
palatability or delayed adsorption. 



15 



The compounds of this invention may also be used as 
reagents or standards in the biochemical study of 
neurological function, dysfunction, and disease. 
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Claims : 



10 



15 



20 



25 



1. A composition of matter comprising compound of 
Formula I 



or a pharmaceutically acceptable salt form thereof, wherein 
2 is CR2 or N; 

when Z is Cr2 : 

Y is NR^, O or S(0)n; 

Ar is phenyl, naphthyl, pyridyl, pyrimidinyl, pyridazinyl, 
pyrazinyl, 1, 3 , 5-triazinyl , 1, 2 , 4-triazinyl, furanyl, 
quinolinyl, isoquinolinyl , thienyl, imidazolyl, 
thiazolyl, indolyl, indolinyl, pyrrolyl, oxazolyl, 
benzof uranyl , benzothienyl , 2,3 -dihydrobenzof uranyl , 
2 , 3 -dihydrobenzothienyl , benzothiazolyl , indazolyl , 
isoxazolyl or pyrazolyl, each substituted with 0 to 4 
r5 groups; wherein Ar is attached to Y through an 
unsaturated carbon; 

r1 is H, halo, Ci-Cio alkyl, C2-C10 alkenyl, C2- 

Cio alkynyl, C3-C8 cycloalkyl, C1-C4 haloalkyl, aryl, 
heterocyclyl, -CN, -OR^, -SH, -S(0)nR-^-^. -COR^ , 
-CONr6r7^ -C02R'7, -0C(0)r13, ~nr8cOr7 , -N(C0R7)2, 
-Nr8cONr6r7, -Nr8c02R'^ , or -NR^R^ , 

wherein Ci-Cio alkyl, C2-C10 alkenyl, C2-C10 alkynyl 
or C3-C8 cycloalkyl is each substituted with 0 to 3 
substituents independently selected at each 
occurrence from Ci-Ce alkyl, C3-C6 cycloalkyl, halo, 
C1-C4 haloalkyl, -CN, -OR^ , -SH, -S(0)nR^^. -COR^, 




Ar 



(I) 
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-C02R'^, -OC(0)R13, -N{C0R'^)2/ -nr^conr^r'^, 

-NR^C02R'^r -NR^r'^, -CONR^r'^, aryl and heterocyclyl; 

r2 is H, C1-C4 alkyl, C2-C4 alkenyl, C2-C4 alkynyl, 

C3-C6 cycloalkyl, halo, -CN, C1-C4 haloalkyl, -NR^rIO^ 
5 -NR^COrIO, -NR^C02R^^, -OR^l, -SH or -S(0)nR^^; 

r3 is Ci-Cio alkyl, C2-C10 alkenyl, C2-C10 alkynyl, 
C3-C8 cycloalkyl, 01-04 haloalkyl, aryl, 
heterocyclyl, -CN, -Or'^ , (0) 2R'^'^ < -COR'^ , -C02R'^ , 
-NR^COR^ , -N ( C0R7 ) 2 , -Nr8cONr6r7 ^ -CONR^R^ ^ --NrSc02R'^ , 
10 or -Nr6r7^ 

wherein Ci-Cio alkyl, C2-C10 alkenyl, C2-C10 alkynyl 
or C3-C8 cycloalkyl is each substituted with 0 to 3 
substituents independently selected at each 
occurrence from C1-C6 alkyl, C3-C6 cycloalkyl, halo, 
15 C1-C4 haloalkyl, -CN, -OR^, -S(0)nR^^. -COR^, -C02R'^ , 

-Nr8cOR'7 , -N { C0E7 ) 2 i -NrScONr6r7 , -Nr8c02R'^ , -Nr6r7 ^ 
-CONr6r'7, aryl and heterocyclyl, 

with the proviso that when R^ is aryl, Ar is not 
imidazolyl ; 

20 r4 is H, C1-C6 alkyl, C2-C6 alkenyl or C2-C6 alkynyl, 

wherein C2-C6 alkenyl or C2-C6 alkynyl is optionally 
substituted with C1-C4 alkyl or C3-C6 cycloalkyl and 
wherein C1-C6 alkyl is optionally substituted with 
C1-C4 alkyl, C3-C6 cycloalkyl, C1-C4 haloalkyl, -Or'^, 

25 -S(0)nR-^^/ -C02R^. -NR^r'^ or -NR^CORI^; 

r5 is independently selected at each occurrence from 

Cl-Cio alkyl, C2-C10 alkenyl, C2-C10 alkynyl, C3-C6 
cycloalkyl, C4-C12 cycloalkylalkyl , aryl, 
heterocyclyl, -NO2 / halo, -CN, C1-C4 haloalkyl, 

30 -Nr6r7, -NR8cOR7, -NR8c02R'^, -OR^ , -COR^, -C02ltO , 

-CONr6r7, -CON(Or9)r7, -SH, and -S(0)nR^"^, 
wherein Ci-Cio alkyl, C2-C10 alkenyl, C2-C10 alkynyl, 
C3-C6 cycloalkyl and C4-C12 cycloalkylalkyl are 
substituted with 0 to 3 substituents independently 

35 selected at each occurrence from C1-C4 alkyl, -N02/ 

halo, -CN, -Or7, -COr7, -C02R'^, -CONr6r7 , -NR^R^ , 
-NRQC0r7, -NRSc02R'^ and -S(0)nR^"^; 
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and R'^ are independently selected at each occurrence 
from H, C1-C4 alkyl, C1-C4 haloalkyl, C2-C8 
alkoxyalkyl, C3-C6 cycloalkyl, C4- 
C12 cycloalkylalkyl , aryl, aryl (C1-C4 alkyl}-, 
5 heterocyclyl , heterocyclyl (C1-C4 alkyl)-, 

morpholinoethyl , morpholinopropyl and 

morpholinobutyl ; or -NR^r'^ taken together as a whole 
is piper idine, pyrrolidine, piperazine, N-methyl- 
piperazine, morpholine or thiomorpholine; 
.0 wherein C1-C4 alkyl, may be substituted with 0 to 2 

substituents independently selected at each 
occurrence from -OH or C1-C4 alkoxy groups; 

r8 is independently at each occurrence H or C1-C4 alkyl; 

r9 and r1^ are independently at each occurrence selected 
.5 from H, C1-C4 alkyl and C3-C6 cycloalkyl; 

r11 is H, C1-C4 alkyl, C1-C4 haloalkyl, or C3-C6 
cycloalkyl ; 

r12 is C1-C4 alkyl, C1-C4 haloalkyl or -Nr6r7; 
r13 is C1-C4 alkyl, C1-C4 haloalkyl, C2-C8 alkoxyalkyl, 
0 C3-C6 cycloalkyl, C4-C12 cycloalkylalkyl , -NR^R^, 

aryl, aryl (C1-C4 alkyl)-, heterocyclyl or 

heterocyclyl (C1-C4 alkyl) -; 
r1^ is C1-C4 alkyl, C1-C4 haloalkyl, C2-C8 alkoxyalkyl, 

C3-C6 cycloalkyl, C4-C12 cycloalkylalkyl , -NR^^rI^. 
5 r15 and R^^ are independently selected at each occurrence 

from H, C1-C4 alkyl, C1-C4 haloalkyl, C2-C8 

alkoxyalkyl, C3-C6 cycloalkyl and C4- 

C12 cycloalkylalkyl; or -NR^^R^^ taken together as a 
whole is piperidine, pyrrolidine, piperazine, 

0 N-methyl-piperazine, morpholine or thiomorpholine; 

aryl is phenyl, biphenyl or naphthyl, each substituted with 
0 to 3 substituents independently selected at each 
occurrence from Ci-Cg alkyl, C3-C6 cycloalkyl, halo, 
C1-C4 haloalkyl, -CN, -Or15, -sh, -S(0)nR^'^, -COrI^, 

5 -C02R^^, -0C(0)r14, -NO2, -NR^COrI^, -N(C0R15)2, 

-Nr8cONr15r16^ _Nr8co2r15^ .j^rISrIS and -CONr15r16. 
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heterocyclyl is 5- to 10- meitibered heterocyclic ring which 
may be saturated, partially unsaturated or aromatic, 
and which consists of carbon atoms and from 1 to 4 
heteroatoms independently selected from the group 
5 consisting of N, O and S, wherein the heterocyclic 

ring is substituted with 0 to 3 substituents 
independently selected at each occurrence from Ci- 
C6 alkyl, C3-C6 cycloalkyl, halo, C1-C4 haloalkyl, 
-CN, -Or15, -sh, -S(0)nR^^. -COrI^^ -C02R^5^ 
10 -0C(0)R^4, -Nr8cOR15, ^jnj (COR^^ ) 2 , -NR^CONrISrIS ^ 

-Nr8c02R^^, -Nr15r16^ and -CONr15r16. ^nd 
n is independently at each occurrence 0, 1 or 2 ; 

and wherein, when Z is N: 
Y is Nr4, o or S(0)n; 

Ar, r1, r4, r5, r6^ r7^ r8^ r9 , rIO, r11^ r12, r13^ r14^ 
r15, r16, 

aryl, heterocyclyl, heterocyclyl and n are 
as defined above, but 
r3 is Ci-Cio alkyl, C2-C10 alkenyl, C2-C10 alkynyl, 
C3-C8 cycloalkyl, C1-C4 haloalkyl, aryl, 
heterocyclyl, -CN, ~S(0)2R^-^. -C02R^, -COR^ or 

-conr^r7, 

wherein Ci-Cio alkyl, C2~Cio alkenyl, C2-C10 alkynyl 
or C3-C8 cycloalkyl is each substituted with 0 to 3 
substituents independently selected at each 
occurrence from Ci-Ce alkyl, C3-C6 cycloalkyl, halo, 
C1-C4 haloalkyl, -CN, -OR^ , -s(0)nR^^/ -COR^ , -C02R'^, 
-Nr8cOr7, -N(C0R7)2, -Nr8cONr6r7, -NR^ C02R^ , -Nr6r7^ 
-CONr6r'7^ aryl and heterocyclyl, 

with the proviso that when R^ is aryl, Ar is not 
imidazolyl . 

2. A composition of matter comprising a compound of 
Claim 1 wherein: 

Z is CR2; 

Y is Nr4, O, S(0)n; 
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Ar is phenyl, naphthyl, pyridyl, pyrimidinyl, pyridazinyl, 
pyrazinyl, 1 , 3 , 5- triazinyl , 1 , 2 , 4-triazinyl , furanyl, 
quinolinyl, isoquinolinyl , thienyl, imidazolyl, 
thiazolyl, indolyl, indolinyl, pyrrolyl , oxazolyl, 
5 benzof uranyl , benzothienyl , 2,3 -dihydrobenzof uranyl , 

2 , 3 -dihydrobenzothienyl , benzothiazolyl , indazolyl , 
isoxazolyl or pyrazolyl, each substituted with 0 to 4 
r5 groups; wherein Ar is attached to Y through an 
unsaturated carbon; 

10 r1 is H, halo, Ci-Cio alkyl, C2-C10 alkenyl, C2- 

Cio alkynyl, C3-C8 cycloalkyl, C1-C4 haloalkyl, aryl, 
heterocyclyl, -CN, -OR^, -SH, -S(0)nR^^/ -COr'^ , 
-CONr6r7 , -C02R'7 , -OC (O) r13 , -NrScOR^ , -N (COR^ ) 2 , 
-Nr8cONr6r7, -Nr8c02R'^, or -Nr6r7 , 

15 wherein Ci-Cio alkyl, C2-C10 alkenyl, C2-C10 alkynyl 

or C3-C8 cycloalkyl is each substituted with 0 to 3 
substituents independently selected at each 
occurrence from Ci -C6 alkyl, C3-C6 cycloalkyl, halo, 
C1-C4 haloalkyl, -CN, -Or7 , -SH, -S(0)nR^^. -COr7, 

20 -C02R'^, -0C(0)r13, -NR^COR^ , -N(C0R7)2, -NrScONr6r7 ^ 

-NrSc02R'^, -Nr6r7, -CONr6r7^ ^^yi heterocyclyl ; 

r2 is H, C1-C4 alkyl, C2-C4 alkenyl, C2-C4 alkynyl, 

C3-C6 cycloalkyl, halo, -CN, C1-C4 haloalkyl, -NR^rIO, 
-Nr9cOR10, -Nr9cO2R^0, -OrH, -SH or -S(0)nR^2; 

25 r3 is Ci-Cio alkyl, C2-C10 alkenyl, C2-C10 alkynyl, 
C3-C8 cycloalkyl, C1-C4 haloalkyl, aryl, 
heterocyclyl, -CN, -Or7, -s(0)2R-^'^. -COr7 , -C02R'^, 
-Nr8cOr7, -N(C0R7)2, -NR8CONR6R7 ^ -CONr6r7 ^ -Nr8c02R'^, 
or -Nr6r7, 

30 wherein Ci-Cio alkyl, C2-C10 alkenyl, C2-C10 alkynyl 

or C3-C8 cycloalkyl is each substituted with 0 to 3 
substituents independently selected at each 
occurrence from Ci-Ce alkyl, C3-C6 cycloalkyl, halo, 
C1-C4 haloalkyl, -CN, -Or7 , -.s(0)nR^^, -COr7 , ->C02R'^, 

35 -NrScOr7, -N(C0R7)2, -Nr8conr6r7 , -NrSc02R'^, -Nr6r7 , 

-C0NR^r7, aryl and heterocyclyl. 
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with the proviso that when is aryl, Ar is not 

imidazolyl ; 

is H, C1-C6 alkyl, C2-C6 alkenyl or C2-C6 alkynyl, 

wherein C2-C6 alkenyl or C2-C6 alkynyl is optionally 
5 substituted with C1-C4 alkyl or C3-C6 cycloalkyl and 

wherein Ci-Ce alkyl is optionally substituted with 
C1-C4 alkyl, C3-C6 cycloalkyl, C1-C4 haloalkyl, -Or'^ , 
-S(0)nR^^/ -C02R'^, -NR^r'7 or -NR^COrIO; 
r5 is independently selected at each occurrence from 

10 Ci-Cio alkyl, C2-C10 alkenyl, C2-C10 alkynyl, C3-C6 

cycloalkyl, C4-C12 cycloalkylalkyl , aryl, 
heterocyclyl, -NO2 , halo, -CN, C1-C4 haloalkyl, 
-Nr6r7, -NRScOR'^, -NR8c02R'^, -OR'^ , -COR^, -C02R'^ , 
-CONrSr'^, -CON(OR^)r'7, ~SH, and -S(0)nR^^r 

15 wherein Ci-Cio alkyl, C2-C10 alkenyl, C2-C10 alkynyl, 

C3-C6 cycloalkyl and C4-C12 cycloalkylalkyl are 
substituted with 0 to 3 substituents independently 
selected at each occurrence from C1-C4 alkyl, -NO2 , 
halo, -CN, -OR'^, --C0r7, -C02R^ , -CONR^r'^ , -NR^R^, 

20 -NR^COR^, ~NR8c02R'^ and -S{0)nR^'^; 

R^ and R7 are independently selected at each occurrence 
from H, C1-C4 alkyl, C1-C4 haloalkyl, C2-C8 
alkoxyalkyl, C3-C6 cycloalkyl, C4- 
C12 cycloalkylalkyl, aryl, aryl(Ci-C4 alkyl)-, 

25 heterocyclyl, heterocyclyl (C1-C4 alkyl)-, 

morpholinoethyl , morpholinopropyl and 

morpholinobutyl; or NR^R'^ taken together as a whole is 
piper idine , pyrrol idine , piperazine , 
N-methylpiperazine, morpholine or thiomorpholine; 
30 wherein C1-C4 alkyl, may be substituted with 0 to 2 

substituents independently selected at each 
occurrence from -OH or C1-C4 alkoxy groups; 
rQ is independently at each occurrence H or C1-C4 alkyl; 
R^ and R^^ are independently at each occurrence selected 
35 from H, C1-C4 alkyl and C3-C6 cycloalkyl; 

Rll is H, C1-C4 alkyl, C1-C4 haloalkyl, or C3-C6 
cycloalkyl; 
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r12 is C1-C4 alkyl, C1-C4 haloalkyl or -NR^r^. 
R^3 is C1-C4 alkyl, C1-C4 haloalkyl, C2-C8 alkoxy^lkyl, C3- 
C6 cycloalkyl, C4-C12 cycloalkylalkyl , -NR^r'^, aryl, 
aryl (01-04 alkyl)-, heterocyclyl or heterocyclyl (Ci- 
5 C4 alkyl) 

r1^ is 01-04 alkyl, O1-O4 haloalkyl, O2-C8 alkoxyalkyl, 

C3-C6 cycloalkyl, O4-C12 cycloalkylalkyl , -NR^^R^^; 
r15 and R^6 are independently selected at each occurrence 
from H, O1-O4 alkyl, O1-C4 haloalkyl, C2-O8 

10 alkoxyalkyl, O3-O6 cycloalkyl and O4- 

C12 cycloalkylalkyl; or -NR^^R^^ taken together as a 
whole is piperidine, pyrrolidine, piperazine, 
N-methyl-piperazine, morpholine or thiomorpholine; 
aryl is phenyl, biphenyl or naphthyl, each substituted with 

15 0 to 3 substituents independently selected at each 

occurrence from Cl-Ce alkyl, C3-C6 cycloalkyl, halo, 
C1-C4 haloalkyl, -ON, -OR^S, -SH, -S(0)nR^^/ -COR^^, 
-C02R^^. -0C(0)r14, -NO2, -Nr8cOr15^ _n(cor15)2, 
-NrSC0Nr15r16^ -Nr8c02R15, -NR^^rI^ and -CONR^^rI^; 

20 heterocyclyl is pyridyl, pyrimidinyl, triazinyl, furanyl, 
quinolinyl, isoquinolinyl , thienyl , imidazolyl , 
thiazolyl, indolyl, pyrrolyl, oxazolyl, benzof uranyl , 
benzothienyl , benzthiazolyl , isoxazolyl or pyrazolyl, 
each substituted with 0 to 3 substituents 

25 independently selected at each occurrence from Ci- 

06 alkyl, C3-C6 cycloalkyl, halo, C1-C4 haloalkyl, 
-ON, -Or15, -SH, -S(0)nR^^/ -COr15, -C02R1^, 
-00 ( O ) R^^ , -NO2 , -NrScORI 5 , ( OOR15 ) ^ ^ -NrSooNrI ^rI 6 ^ 
-NrSc02R^^/ -NR^5r16 and -CONR^^rI^; and 

3 0 n is independently at each occurrence 0, 1 or 2 . 

3 . A composition of matter comprising a compound of 
Claim 2 wherein: 

35 Z is CR2; 

Y is Nr4 or O; 
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Ar is phenyl or pyridyl, each substituted with 0 to 4 
groups ; 

r1 is H, halo, C1-C4 alkyl, cyclopropyl, C1-C4 haloalkyl, 
-CN, -NR6r7, -CONR^R'7, -OR'^, -C0R7, -C02R'7 or 

5 -S(0)nR^^ 

wherein C1-C4 alkyl is substituted with 0 to 3 
substituents independently selected at each 
occurrence from C1-C4 alkyl, C3-C6 cycloalkyl, halo, 
-CN, -OR'^, -S(0)nR^^r -COr7, -c02R'^ , -NR^coR^ , 
10 -Nr8c02R'^, -Nr6r7 and aryl; 

R^ is H, C1-C4 alkyl, halo, C1-C4 haloalkyl; 
r3 is Ci-Cio alkyl, C2-C10 alkenyl, C2-C10 alkynyl, 
C3-C8 cycloalkyl, C1-C4 haloalkyl, aryl, 
heterocyclyl , -CN, -Or'^, -S(0)2R^^, -COR'^ , -C02R'^ , 
15 -NrScOR'^, -N(C0R'7)2/ -NR8cONr6r7 ^ -CONR^R^ ^ -Nr8c02R'^, 

or -Nr6r7, 

wherein Ci-Cio alkyl, C2-C10 alkenyl, C2-C10 alkynyl 
or C3-C8 cycloalkyl is each substituted with 0 to 3 
substituents independently selected at each 
20 occurrence from Ci-Cg alkyl, C3-C6 cycloalkyl, 

C1-C4 haloalkyl, halo, -CN, -OR'^ , -S(0)nR^^/ -C02R'^, 
-NR^COR'^, -NR^CONR^R'^ , -NrQC02R'^, -NR6r7, aryl and 
heterocyclyl ; 

R"^ is H, C1-C6 alkyl or C2-C6 alkenyl, wherein Ci-Ce alkyl 
25 is optionally substituted with C1-C4 alkyl, C1-C4 

haloalkyl, -OR^, -s (O) nR-""-^ / -C02R'^/ -Nr6r7 or 
-NR^CORIO; 

R^ is independently selected at each occurrence from 
Ci-Ce alkyl, C2-C6 alkenyl, C2-C6 alkynyl, C3-C6 
30 cycloalkyl, C4-C8 cycloalkylalkyl, aryl, 

heterocyclyl, C1-C4 haloalkyl, halo, -CN, -NO2, 
-NR^r7, -COR'^, -0R7, -CONR^R'^, -CON(OR^)r7, C02R'^ and 
-S(0)nRl3/ 

wherein Ci-Ce alkyl, C2~C6 alkenyl, C2-C6 alkynyl, C3- 
35 Ce cycloalkyl and C4-C8 cycloalkylalkyl are 

substituted with 0 to 3 substituents independently 
selected at each occurrence from C1--C4 alkyl, -NO2, 



-99- 



wo 98/11075 



PCT/US97/16252 



halo, -CN, -NR6rV, cor7/ -OR'^, -CONR^R^ , C02R'^ and 
-S(0)nR^^; 

R^ and R7 are independently selected at each occurrence 
from H, Ci~C4 alkyl, C1-C4 haloalkyl, C2-C8 
5 alkoxyalkyl, C3-C6 cycloalkyl , C4- 

C12 cycloalkylalkyl, aryl, aryl(Ci-C4 alkyl)-, 
heterocyclyl , heterocyclyl (C1-C4 alkyl)-, 
morpholinoethyl , morpholinopropyl and 
morpholinobutyl ; or -NR^r'^ taken together as a whole 
10 is piperidine, pyrrolidine, piperazine, 

N-methylpiperazine, morpholine or thiomorpholine; 
wherein C1-C4 alkyl, may be substituted with 0 to 2 
substituents independently selected at each 
occurrence from -OH or C1-C4 alkoxy groups; 
15 r8 is independently at each occurrence H or Ci~C4 alkyl; 
R^ and R^^ are independently at each occurrence selected 

from H, C1-C4 alkyl and C3-C6 cycloalkyl; 
Rll is H, C1-C4 alkyl, C1-C4 haloalkyl, or C3-C6 
cycloalkyl ; 

20 r12 is C1-C4 alkyl, C1-C4 haloalkyl or -NR^r'^; 

r1^ is C1-C4 alkyl, C1-C4 haloalkyl, C2-C8 alkoxyalkyl, C3- 
C6 cycloalkyl, C4-C12 cycloalkylalkyl , -Nr6r7 ^ aryl, 
aryl(Ci-C4 alkyl)-, heterocyclyl or heterocyclyl (Ci- 
C4 alkyl) 

25 r14 is C1-C4 alkyl, C1-C4 haloalkyl, C2-C8 alkoxyalkyl, 

C3-C6 cycloalkyl, C4-C12 cycloalkylalkyl, -Nr15r16. 
R^^ and R^^ are independently selected at each occurrence 

from H, C1-C4 alkyl, C1-C4 haloalkyl, C2-C8 

alkoxyalkyl, C3-C6 cycloalkyl and C4- 
30 C12 cycloalkylalkyl; or -Nr15r16 taken together as a 

whole is piperidine, pyrrolidine, piperazine, 

N-methyl-piperazine, morpholine or thiomorpholine; 
aryl is phenyl substituted with 0 to 3 substituents 

independently selected at each occurrence from 
35 C1-C4 alkyl, halo, -CN, -OR^^ , -S(0)nR^'^/ -COrI^, 

-C02R^^, -NO2. -NRScOrI^, -NrScONRI^rI^, -Nr8c02R^^ 

and -NrI^rIS; 
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heterocyclyl is pyridyl, pyrimidinyl , triazinyl, furanyl, 
thienyl, imidazolyl, thiazolyl, pyrrolyl, oxazolyl, 
isoxazolyl or pyrazolyl, each substituted with 0 to 3 
substituents independently selected at each 
5 occurrence from C1-C4 alkyl , halo, -CN, -OrI^^ 

-S (O) nR^^ / -C02R^^ , -NO2 , -NR^COrI^ , -jstrSconr^^rI^ , 
-Nr8c02R^^, and -NrISrIS, and 
n is independently at each occurrence 0 , 1 or 2 . 

10 4. A composition of matter comprising compound of 

Claim 3 wherein: 

Z is CR2; 
Y is Nr4; 

15 Ar is phenyl or pyridyl, each substituted with 0 to 4 R^ 
groups ; 

Ri is H, halo, C1-C4 alkyl , cyclopropyl, C1-C3 haloalkyl, 

-CN, -NR^R^ , -CONR^R'^, -COR^, ~C02R'^, -OR^ or -S(0)nR^^ 
wherein C1-C4 alkyl is substituted with 0 to 3 
20 substituents independently selected at each 

occurrence from C3-C4 cycloalkyl, halo, -CN, -OR^ , 
-S(0)nR^^/ -COR'^, ~C02R^, -Nr6r7 ; 
r2 is H; 

r3 is C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, 
25 C3-C6 cycloalkyl, C1-C4 haloalkyl or aryl, 

wherein C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl or 
C3-C6 cycloalkyl is each substituted with 0 to 3 
substituents independently selected at each 
occurrence from Ci-Ce alkyl, C3-C6 cycloalkyl, 
30 C1-C4 haloalkyl, halo, -CN, -OR'^, -S(0)nR^^, -C02R'^, 

-NR^COR'^, -NRScONR^R^ , -NR8c02R'^, -NR6r7 and aryl; 
r4 is H, allyl, or C1-C4 alkyl, wherein C1-C4 alkyl is 
optionally substituted with C1-C4 alkyl, -OR^ , 
-S(0)2R^^/ -C02R'^, -NR^r7 or -NR^COrIO; 
35 R^ is independently selected at each occurrence from 
Ci-Ce alkyl, aryl, heterocyclyl, C1-C4 haloalkyl, 
halo, -CN, -NR6r7, -COR'7, -OR"^, -CONR6r7, 
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-CON(Or9)r7, -C02R'^ and -S{0)nR^^. wherein Ci-Ce alkyl 
is substituted with 0 to 3 substituents independently 
selected at each occurrence from C1-C4 alkyl, -NO2, 
halo, -CN, -NR6r7, COR'7' -OR^ , -CONR^R^ , C02R'^ and 
5 -S(0)nR^^; 

R^ and R7 are independently selected at each occurrence 
from H, C1-C4 alkyl, C1-C4 haloalkyl and C2-C8 
alkoxyalkyl ; 

wherein C1-C4 alkyl, may be substituted with 0 to 2 
10 substituents independently selected at each 

occurrence from -OH or C1-C4 alkoxy groups; 
r8, R^ and R^O are independently at each occurrence H or 
C1-C4 alkyl; 

R^2 and R^^ are independently at each occurrence C1-C4 
15 alkyl or -Nr6r7 ; 

r14 is C1-C4 alkyl or -Nr15r16; 

r1^ and r16 are independently at each occurrence H, C1-C4 

alkyl or C2-C8 alkoxyalkyl; 
aryl is phenyl substituted with 0 to 3 substituents 
20 independently selected at each occurrence from 

C1-C4 alkyl, halo, -CN, -OR^^, -S(0)nR^^. -COrI^, 

-C02R^^, -NO2 and -Nr15r16; ^^d 
n is independently at each occurrence 0, I or 2 . 

25 5. A composition of matter comprising compound of 

Claim 4 wherein: 

Z is CR2; 
Y is NR4; 

30 Ar is phenyl or pyridyl, each substituted with 2 to 4 R^ 
groups ; 

R^ is H, CI, Br, methyl, ethyl, cyclopropyl, or -CN, 
R2 is H; 

r3 is C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, 
35 C3-C6 cycloalkyl, C1-C4 haloalkyl or aryl, 

wherein Ci-Ce alkyl, C2-C6 alkenyl, C2-C6 alkynyl or 
C3-C6 cycloalkyl is each substituted with 0 to 3 
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substituents independently selected at each 
occurrence from C1-C4 alkyl, C3-C6 cycloalkyl, -CF3 , 
halo, -CN, -OR'^, and aryl; 
is H, methyl, ethyl, i -propyl, n-propyl, n-butyl, 
5 i-butyl, s-butyl, n-butyl, or allyl; 

r5 is independently selected at each occurrence from 

methyl, ethyl, i-propyl, n-propyl, aryl, -CF3 , halo, 
-CN, -N(CH3)2. -C{=0)CH3, -OCH3 , -OCH2CH3 , -OCF3 , and 
-S(0)2CH3; 
10 r14 is C1-C4 alkyl or -Nr15r16. 

r15 and R^^ are independently at each occurrence H, C1-C4 

alkyl or C2-C8 alkoxyalkyl; 
aryl is phenyl substituted with 0 to 3 substituents 
independently selected at each occurrence from 
15 C1-C4 alkyl, halo, ~CN, -OrI^^ _s(0)nR^'*. -COR^^, 

-C02R^^, -NO2 and -Nr15r16. and 
n is independently at each occurrence 0, 1 or 2 . 

6. A composition of matter comprising compounds of 
20 Claim 4 which are: 

3- [ (2 , 4 -Dibromopheny 1 ) amino] -5-chloro-l- (1- 
ethylpropyl) -2 (IH) -pyrazinone; 

25 3 - [ [2-Bromo-4- (1-methylethyl) phenyl] amino] -5-chloro-l- 

{ 1-ethylpropyl ) -2 ( IH) -pyrazinone ; 

3- [ (2, 4-Dibromophenyl) ethylamino] -5-chloro-l- (1- 
ethylpropyl) -2 (IH) -pyrazinone; 

30 

3- [ [2-Bromo-4- { 1-methylethyl) phenyl] ethylamino] -5- 
chloro-1- (1-ethylpropyl) -2 (IH) -pyrazinone; 

3- [ (2, 4, 6-Trimethylphenyl)amino] -5-chloro-l- (1- 
35 ethylpropyl ) -2 ( IH) -pyrazinone; 
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3-[ {2,4, 6~Trimethylphenyl) ethylainino] -5-chloro-l- (1- 
ethylpropyl) -2 (IH) -pyrazinone; 

(+/-) -3- [{2,4, e-Trimethylphenyl) amino] -5-chloro-l- [1- 
5 (methoxymethyl) propyl] -2 (IH) -pyrazinone; 

3- [ (2-Broino-4, 6 -dime tlioxyplieny 1 ) amino] -5~cliloro-l- (1- 
ethylpropyl) -2 (IH) -pyrazinone; 

10 3- [ {2-Cyano-4, 6 -dime thy Iphenyl) amino] -5-chloro-l- [1- 

(me thoxymethyl ) propyl ] -2 ( IH ) -pyraz inone ; 

(+/-) -3- [ (2-Bromo-4, 6-dimethoxyphenyl) amino] -5-chloro- 
1 - [ 1 - (methoxymethyl ) propyl ] -2 ( IH ) -pyrazinone ; 

15 

( + / - ) -3 - [ ( 2 -Chloro-4 , 6-dimethoxyphenyl ) amino ] -5-chloro- 
1- [1- (methoxymethyl) propyl] -2 (IH) -pyrazinone; 

(-1-/-) -3- [ (4 , 6-Dimethyl-2-iodophenyl) amino] -5-chloro-l- 
20 [1- (methoxymethyl) propyl] -2 (IH) -pyrazinone; 

3- [ (2-Cyano-4, 6 -dime thy Iphenyl) amino] -5-chloro-l- [1- 
(methoxymethyl) propyl] -2 (IH) -pyrazinone; 

25 (+/-) -3- [ (2-Bromo-4, 6 -dime thy Ipheny 1 ) amino] -5-chloro-l- 

[1- (methoxymethyl ) propyl ] -2 ( IH ) -pyrazinone ; 

(+/-) -3- [ (4-Bromo-2, 6 -dime thy Iphenyl) amino] -5-chloro-l- 
[1- (methoxymethyl) propyl] -2 (IH) -pyrazinone; 

30 

( + /-) -3- [ (4 -Acetyl -2, 6 -dime thy Ipheny 1 ) amino] -5-chloro- 
1- [1- (methoxymethyl) propyl] -2 (IH) -pyrazinone; 

(+/-) -3- [ (2-Acetyl-4 , 6-dimethylphenyl) amino] -5-chloro- 
35 1- [1- (methoxymethyl) propyl] -2 (IH) -pyrazinone; 
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( + /-)-3~[(4, 6-Dimethyl-2-thioinethylphenyl) amino] -5- 
chloro-1- [1- (methoxymethyl) propyl] -2 (IH) -pyrazinone; 

( + /-) -3- [ (4, 6~Dimetliyl-2-methylsulfonylphenyl) amino] -5- 
5 ciiloro-1- [1- ( me tlioxymetliyl) propyl] -2 (IH) -pyrazinone; 

(-»-/-) -3- [ (4-Cliloro-2-iodo-6-metliylphenyl) amino] -5- 
cliloro-1- [1- (methoxymethyl) propyl] -2 (IH) -pyrazinone; 

10 3- [ (2,4, 6-Trimethylphenyl) amino] -5-chloro-l- [1- 

( methoxymethyl) -2-methoxyethyl] -2 (IH) -pyrazinone; 

3- [ (2,4, 6-Trimethylphenyl) amino] - 5-chloro-l -phenyl - 
2 (IH) -pyrazinone; 

15 

(+/-) -3- [ (2, 4-Dibromophenyl)amino] -5-methyl-l- [1- 
( methoxymethyl ) propyl ] -2 ( IH) -pyrazinone ; 

(+/-) -3- [ [2-Bromo-4- ( 1 -me thyle thy 1 ) phenyl ] amino] -5- 
20 methyl-1- [1- (methoxymethyl) propyl] - 2 (IH) -pyrazinone; 

( + /-) -3- [(2,4, 6-Trimethylphenyl) amino] -5-methyl-l- [1- 
( methoxymethyl ) propyl ] -2 ( IH) -pyrazinone ; 

25 3- [ (2, 4, 6-Trimethylphenyl) amino] -5-methyl-l- [1- 

( methoxymethyl) -2-methoxyethyl] -2 (IH) -pyrazinone; 

3- [ (2, 4-Dichloro-6-methylphenyl) amino] -5-methyl-l- [1- 
( methoxymethyl) -2-methoxyethyl] -2 (IH) -pyrazinone; 

30 

3- [ (2 , 4-Dichloro-6-methylphenyl) amino] -5-chloro-l- [1- 
( methoxymethyl) -2-methoxyethyl] -2 (IH) -pyrazinone; 

3- [ (2 , 4-Dibromo-6-methylphenyl) amino] -5-chloro-l- [1- 
35 (methoxymethyl) -2-methoxyethyl} -2 (IH) -pyrazinone; 
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( + /-) -3- [ (2,4, 6-Trimethylphenyl) amino] -5-methyl-l- [l- 
(methoxyInethyl) -3-methoxypropyl] -2 (IH) -pyrazinone; 

( + /-) -3- [(2,4, 6-Trimethylphenyl) amino] -5-cliloro-l- [1- 
5 (metlioxymetliyl) -3-methoxypropyl] -2 (IH) -pyrazinone; 

3- [ (2 , 4 , e-Trimetliylplaenyl) amino] -5-cliloro-l- [1- (2- 
methoxyethyl) -3-metlioxypropyl] -2 (IH) -pyrazinone; 

10 ( + /-) -3- [ (2, 4-Dimet]iyl-6-methoxyplienyl)amino] -5-cliloro- 

1- [1- (methoxymethyl) propyl] -2 (IH) -pyrazinone; 

( + /-) -3 - [ (2, 4-Dimetliyl-6-methoxyphenyl) amino] -5-cliloro- 
1- [1- (methoxymethyl) -3-methoxypropyl] -2 (IH) -pyrazinone; 

15 

( + /-) -3- [ (2, 4-Dimethyl-6-methoxyphenyl) amino] - 5 -me thy 1- 
1- [1- (methoxymethyl) -3-methoxypropyl] -2 (IH) -pyrazinone; 

{ + /-) -3- [ (4-Bromo-2, 6 -dime thy Ipheny 1 ) amino] -5-methyl-l- 
20 [1- (methoxymethyl) -3-methoxypropyl] -2 (IH) -pyrazinone; 

( + /-) -3 - [ (2-Chloro-4, 6 -dime thylpheny 1 ) amino] -5 -methyl - 
1- [1- (methoxymethyl) -3-methoxypropyl] -2 (IH) -pyrazinone; 

25 ( + /-) -3 - [ [2 , 4-Dimethyl-6- (methoxymethyl ) phenyl ] amino] - 

5-methyl-l- [1- (methoxymethyl) -3-methoxypropyl] -2 (IH) - 
pyrazinone; 

3 - t ( 2 , 4 -Dimethyl - 6 -me thoxyphenyl ) amino ] - 5 -methyl - 1 - [ 1 - 
30 (methoxymethyl ) -2-methoxyethyl ] -2 ( IH) -pyrazinone ; 

3- [ (4-Bromo-2, 6-dimethylphenyl) amino] -5-methyl-l- [1- 
( methoxymethyl) -2-methoxyethyl] -2 (IH) -pyrazinone; 

35 3- [ (2-Chloro-4, 6-dimethylphenyl ) amino] -5-methyl-l- [1- 

( methoxymethyl) -2-methoxyethyl] -2 (IH) -pyrazinone; 
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3 - [ [2, 4 -Dimethyl -6- ( me thoxyme thy 1) phenyl] amino] -5- 
methyl-1- [1- ( me thoxyme thy 1 ) -2-methoxyethyl] -2 (IH) - 
pyrazinone ; 

5 (+/-) -3- [ {2, 4 -Dimethyl -6-methoxyphenyl) amino] -5-chloro- 

1- [1- ( me thoxyme thy 1) -3-methoxypropyl] -2 (IH) -pyrazinone; 

(+/-) -3- [ (4-Bromo-2 , 6 -dime thylphenyl) amino] -S-chloro-l- 
[1- (methoxymethyl) -3-methoxypropyl] -2 (IH) -pyrazinone; 

10 

( + /-) -3- [ (2-Chloro-4, 6 -dime thylphenyl) amino] -5-chloro- 
1- [1- (methoxymethyl) -3-methoxypropyl] -2 (IH) -pyrazinone; 

(+/-) -3- [ [2, 4-Dimethyl-6- (methoxymethyl) phenyl] amino] - 
15 5-chloro-l- [1- (methoxymethyl) -3-methoxypropyl] -2 (IH) - 
pyrazinone; 

3 - [ {2, 4 -Dimethyl -6 -me thoxyphenyl ) amino] -5-chloro-l- [1- 
(me thoxyme thyl ) -2-methoxyethyl] -2 (IH) -pyrazinone; 

20 

3- [ (4-Bromo-2 , 6 -dime thylphenyl ) amino] -5-chloro-l- [1- 
(methoxymethyl) -2-methoxyethyl] -2 (IH) -pyrazinone; 

3- [ (2-Chloro-4 , 6 -dime thylphenyl) amino] -5-chloro-l- [1- 
25 (methoxymethyl) -2-methoxyethyl] -2 (IH) -pyrazinone; 

3- [ [2 , 4-Dimethyl-6- (methoxymethyl) phenyl] amino] -5- 
chloro-1- [1- (methoxymethyl) -2-methoxyethyl] -2 (IH) - 
pyrazinone; 

30 

( + /-) 3 - [ (2 , 4-Dimethyl-6-methoxyphenyl) amino] -5-chloro- 
1- (2-methoxy-l-methylethyl) -2 (IH) -pyrazinone; 

(+/- ) 3- [ (4-Bromo-2 , 6 -dime thylphenyl ) amino] -5-chloro-l- 
35 (2-methoxy-l-methylethyl) -2 (IH) -pyrazinone; 
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( + /-) 3- [ (4-Bromo-2, 5 -dime thy Iphenyl ) amino] -5~chloro-l- 
[ 1- ( ethoxymethyl ) propyl ] -2 ( IH) -pyrazinone ; 

( + /- ) 3 - [ (4-Bromo-2 , 6-diinethylphenyl ) amino] -S-cliloro-l- 
5 (2~et]:ioxy-l~methylet]iyl} -2 (IH) -pyrazinone; and 

( + /-) 3- [ (4-Bromo-2 , 6-dif luoroplienyl ) amino] -5-chloro-l- 
[1- (metlioxymethyl ) propyl ] -2 (IH) -pyrazinone ; 

10 ( + /-)-3-[ (2-Broino-4, 6 -dime tliy Iphenyl) amino] - 5 -methyl -1- 

[1- (methoxymethyl) -3-methoxypropyl] -2 (IH) -pyrazinone; 

(+/-) -3- t (2, 4-Dimethyl-6-thiomethylphenyl) amino] -5- 
methyl-1- [1- (methoxymethyl) -3-methoxypropyl] -2 (IH) - 
15 pyrazinone; 

( + /-) -3- [ (2 , 4-Dimethyl-6-methylsulf onylphenyl) amino] -5- 
methyl-1- [1- (methoxymethyl) -3-methoxypropyl] -2 (IH) - 
pyrazinone; 

20 

( + /-) -3- [ (2, 6-Dimethyl-4- (N, N-dimethylamino) phenyl ) - 
amino] -5-methyl-l- [1- (methoxymethyl) -3-methoxypropyl] -2 (IH) - 
pyrazinone; 

25 (+/-) -3- [ (2,4-Dichloro-6-methylphenyl)amino] -5-methyl- 

1- [1- (methoxymethyl) -3-methoxypropyl] -2 (IH) -pyrazinone; 

( + /-) -3- [ ( 4 -Chloro- 2, 6 -dime thy Iphenyl) amino] -5 -methyl - 
1- [1- (methoxymethyl) -3-methoxypropyl] -2 (IH) -pyrazinone; 

30 

( + /-) -3- [ (2, 6 -Dimethyl-4-thiome thy Iphenyl) amino] -5- 
methyl-1- [1- (methoxymethyl) -3-methoxypropyl] -2 (IH) - 
pyrazinone; 

35 (4-/-)-3-[(2, 6-Dimethyl-4-methoxyphenyl) amino] - 5 -methyl - 

1- [1- (methoxymethyl) -3-methoxypropyl] -2 (IH) -pyrazinone; 
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(+/-) -3- [ {2 , 6-Dimethyl-4-methylsulfonylphenyl) amino] -5- 
methyl-l- [1- (methoxymethyl ) -3-inethoxypropyl] -2 (IH) - 
pyrazinone; 

5 (+/-) -3- [ (4-Acetyl~2 , 6-dimethylphenyl ) amino] -5-methyl- 

1- [1- (methoxymethyl) -3-methoxypropyl ] -2 (IH) -pyrazinone; 

3- [ (4-Bromo-2, 6-dimethylphenyl ) amino] -5-methyl-l- [1- 
(methoxymethyl) -2-methoxyethyl] -2 (IH) -pyrazinone; 

10 

3-[ ( 4 -Acety 1-2 , 6-dimethylphenyl) amino] -5-methyl-l- [1- 
( methoxymethyl) -2-methoxyethyl] -2 (IH) -pyrazinone; 

3 - [ (2, 6 -Dimethyl -4 - thiome thy Iphenyl) amino] -5 -methyl -1- 
15 [ 1 - { me t hoxyme thy 1 ) - 2 -me t hoxy e t hy 1 ] - 2 ( 1 H ) -pyr a z inone ; 

3- [ (2 r 6-Dimethyl-4-methylsulf onylphenyl ) amino] -5- 
methyl-1- [ 1- (methoxymethyl ) -2-methoxyethyl] -2 (IH) - 
pyrazinone ; 

20 

3- [ (2 , 6-Dimethyl-4- (N,N-dimethylamino) phenyl) amino] -5- 
methyl-1- [1- (methoxymethyl) -2-methoxyethyl] -2 (IH) - 
pyrazinone; 

25 3- [ (4, 6-Dimethyl-2- (N,N-dimethylamino) phenyl) eimino] -5- 

methyl-1- [1- (methoxymethyl) -2-methoxyethyl] -2 (IH) - 
py raz inone ; 

(+/-)3- [ (2, 6 -Dimethyl-4- thiome thy Iphenyl) amino] -5- 
30 chloro-1- [1- (methoxymethyl) propyl] -2 (IH) -pyrazinone; 

( + /-)3-[ (2, 6 -Dimethyl -4 -me thylsulfony Iphenyl) amino] -5- 
chloro-1- [1- (methoxymethyl) propyl] -2 (IH) -pyrazinone; 

35 (-»-/-) 3- [ (2-Chloro-4 , 6-dimethylphenyl ) amino] -5-chloro-l- 

[ 1 - (methoxymethyl ) propyl ] -2 ( IH ) -pyraz inone ; 
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( + ) 3 - [ {4-Broino-6-inethoxy-2-methylphenyl) amino] -5- 
chloro-1- [1- (methoxymethyl) propyl] -2 (IH) -pyrazinone; 

3-[ (2, 6-Dimethyl-4-thiomethylphenyl) amino] -5~chloro-l- 
5 [1- (mettioxymetliyl) -2-inetlioxyetliyl] -2 (IH) -pyrazinone; 

3- [ (2, 6-Diinethyl-4~inethylsulfonylp]ienyl) amino] -5- 
cliloro-1- [1- (metlioxyinetliyl ) -2-metlioxyetliyl] -2 (IH) - 
pyrazinone; 

10 

3- [ (4-Bromo-6-methoxy-2-metliylplienyl) amino] -5-cliloro-l- 
[1- (methoxymethyl) -2-methoxyethyl] -2 (IH) -pyrazinone; and 

3 - [ ( 2 , 4 , 6 -Tr imethylphenyl ) amino ] - 5 -methyl - 1 - ( 1 - 
15 ethylpropyl ) -2 ( IH) -pyrazinone . 

7 . A composition of matter comprising compound of 
Claim 2 wherein: 

20 Z is CR2; 

Y is NR^ or O; 

Ar is phenyl or pyridyl, each substituted with 0 to 4 
groups ; 

R^ is H, halo, Ci-Cio allcyl, C2-C10 alkenyl, C2- 
25 Cio alkynyl, C3-C8 cycloalkyl, C1-C4 haloalkyl , aryl, 

heterocyclyl, -CN, -OR^, -SH, -S(0)nR^-^/ -COR'^, 

-conr6r7^ -co2R'^, -oc(0)r13^ -nrScor^ , -N{C0r7)2, 

-Nr8cONr6r7, -nr8c02R'^, or 'NR^e7 , 

wherein Ci-Cio alkyl, C2-C10 alkenyl, C2-C10 alkynyl 
30 or C3-C8 cycloalkyl is each substituted with 0 to 3 

substituents independently selected at each 
occurrence from Ci-Ce alkyl, C3-C6 cycloalkyl, halo, 
C1-C4 haloalkyl, -CN, -OR^ , -SH, -S(0)nR^^/ -COR^ , 
"C02R'^, -0C(0)r1^, -NR^COR'^, -N(C0R'7)2, -Nr8cONr6r7 ^ 
35 -Nr8c02R^, -Nr6r7, -CONR^R^ , aryl and heterocyclyl ; 

r2 is H, C1-C4 alkyl, halo, C1-C4 haloalkyl; 
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is Ci~C4 alkyl, C3--C6 cycloalkyl, C1-C4 haloalkyl and 

wherein C1-C4 alkyl is siibstituted with 0 to 3 
substituents independently selected at each 
5 occurrence from C1-C4 alkyl, C3~C6 cycloalkyl, C1-C4 

haloalkyl, halo, -CN, -OR^ , -s(0)nR^^/ -COR^, -C02R'^ , 
-NR8cOR'7, -N(C0R7)2, -NR8coNr6r7, -Nr8c02R'^ , -NR^R? 
and -CONr6r7. 

R^ is H, C1-C6 alkyl or C2-C6 alkenyl, wherein Ci-Ce alkyl 
10 is optionally substituted with C1-C4 alkyl, C1-C4 

haloalkyl, -Or'^ , _s(0)nR^^/ -C02R'^/ -Nr6r7 or 

-nr^corIO; 

r5 is independently selected at each occurrence from 

Cl-Cio alkyl, C2-C10 alkenyl, C2-C10 alkynyl, C3-C6 

15 cycloalkyl, C4-C12 cycloalkylalkyl, aryl, 

heterocyclyl , -NO2 f halo, -CN, C1-C4 haloalkyl, 
-Nr6r7, -NR^COR^, -NR8c02R'^, -OR^ , -C0r7, -•C02R'^, 
-CONR^r7, -CON(Or9)r7 ^nd -S{0)n^^^ , wherein 
Cl-Cio alkyl, C2-C10 alkenyl, C2-C10 alkynyl, C3-C6 

20 cycloalkyl and C4-C12 cycloalkylalkyl are substituted 

with 0 to 3 substituents independently selected at 
each occurrence from C1-C4 alkyl, -NO2 / halo, -CN, 
-Or7, --C0r7, ~C02R'^, -CONr6r7, -NR^R? , -NR^COR'^ , 
-NR8c02R'^ and -S(0)nR^*^; 

25 r6 and R^ are independently selected at each occurrence 
from H, C1-C4 alkyl, C1-C4 haloalkyl, C2-C8 
alkoxyalkyl, C3-C6 cycloalkyl, C4- 
C12 cycloalkylalkyl, aryl, aryl{Ci-C4 alkyl)-, 
heterocyclyl, heterocyclyl (C1-C4 alkyl)-, 

30 morpholinoethyl, morpholinopropyl and 

morpholinobutyl ; or -NR^R^ taken together as a whole 
is piperidine, pyrrolidine, piperazine, N-methyl- 
piperazine, morpholine or thiomorpholine; 
wherein C1-C4 alkyl, may be substituted with 0 to 2 

35 substituents independently selected at each 

occurrence from -OH or C1-C4 alkoxy groups; 
R^ is independently at each occurrence H or C1-C4 alkyl ; 
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r5 and are independently at each occurrence selected 

from H, Ci~C4 alkyl and C3-C6 cycloalkyl; 
is H, C1-C4 alkyl, C1-C4 haloalkyl , or C3-C6 
cycloalkyl ; 

5 Ri2 13 C1-C4 alkyl, Ci~C4 haloalkyl or -NR^rV ; 

r13 is C1-C4 alkyl, Ci~C4 haloalkyl, C2-C8 alkoxyalkyl, 

C3-C6 cycloalkyl, C4-C12 cycloalkylalkyl , -Nr6r7 ^ 

aryl, aryl(Ci-C4 alkyl)-, heterocyclyl or 

heterocyclyl {C1-C4 alkyl ) - ; 
10 r14 is C1-C4 alkyl, C1-C4 haloalkyl, C2-C8 alkoxyalkyl, 

C3-C6 cycloalkyl, C4-C12 cycloalkylalkyl, -Nr15r16- 
R^5 and R^^ are independently selected at each occurrence 

from H, C1-C4 alkyl, C1-C4 haloalkyl, C2-C8 

alkoxyalkyl, C3-C6 cycloalkyl and C4- 
15 C12 cycloalkylalkyl; or -NrI^rIS taken together as a 

whole is piperidine, pyrrolidine, piperazine, 

N-methyl-piperazine, morpholine or thiomorpholine; 
aryl is phenyl or naphthyl, each substituted with 0 to 3 

substituents independently selected at each 
20 occurrence from C1-C4 alkyl, halo, -CN, -OR^^, 

-S(0)nR^^. -C0r15, -C02R1^, -NO2 , -NR^cOrIS, 

-NR^CONrI^rI^, -NrSc02R^^ and -NrI^R^^; 
heterocyclyl is pyridyl, pyrimidinyl, triazinyl, furanyl, 

thienyl, imidazolyl, thiazolyl, pyrrolyl, oxazolyl, 
25 isoxazolyl or pyrazolyl, each substituted with 0 to 3 

substituents independently selected at each 

occurrence from C1-C4 alkyl, halo, -CN, -OR^^^ 

-S(0)nR^'^/ -C02R15, -NO2 , -Nr8cOr15, ~.nr8coNr15r16 ^ 

-Nr8c02R^^/ and -Nr15r16. and 
30 n is independently at each occurrence 0, 1 or 2 . 

8. A composition of matter comprising compound of 
Claim 7 wherein: 

35 Z is CR2; 
Y is Nr4; 
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Ar is phenyl or pyridyl, each substituted with 0 to 4 
groups ; 

r1 is halo, Ci-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, 
C3-C6 cycloalkyl, C1-C4 haloalkyl, aryl, 
5 heterocyclyl, -CN, -OR'^, -S(0)nR^^/ -COR^, -CONr6r7^ 

-C02R'^ or -Nr6r7^ 

wherein Ci-Ce alkyl, C2~C6 alkenyl, C2-C6 alkynyl or 
C3-C6 cycloalkyl is each substituted with 0 to 3 
substituents independently selected at each 
occurrence from Ci-Cg alkyl, C3~C6 cycloalkyl, halo, 
C1-C4 haloalkyl, -CN, -OR^ , -SH, -S{0)nR^^/ -COR^, 
-C02R'^ . -OC ( O) r13 , -Nr8cOr7 , -N ( COR^ ) 2 , -Nr8cONr6rV ^ 
-Nr8c02R^. -Nr6r7^ -C0NrSr7, aryl and heterocyclyl; 
r2 is H; 

R^ is C1-C4 alkyl, C3-C6 cycloalkyl, C1-C4 haloalkyl and 
-NR^R'^ , 

wherein C1-C4 alkyl is substituted with 0 to 3 
substituents independently selected at each 
occurrence from C3-C5 cycloalkyl, Ci~C4 haloalkyl, 
halo, -CN, -Or7, -s(0)nR^^. *C0r7 , -c02R7, -NR^COR^ , 
-N(C0R7)2, -NRQcONr6r7, -NrSc02R'^, -NR^R^ and 
-CONr6r7 ; 

R'^ is H, allyl, or C1-C4 alkyl, wherein C1-C4 alkyl is 
optionally substituted with C1-C4 alkyl, -OR^, 
-S(0)2R^^. -C02R'^, -Nr6r7 or -NR^COrIO; 
r5 is independently selected at each occurrence from 
Ci-Ce alkyl, aryl, heterocyclyl, C1-C4 haloalkyl, 
halo, -CN, -NO2/ -NR6r7, -COR*^, -OR'^, -CONR^R^, 
-CON{Or9)r7, -CO2R7 and -S(0)nR^^. wherein Ci-Ce alkyl 
is substituted with 0 to 3 substituents independently 
selected at each occurrence from C1-C4 alkyl, -NO2, 
halo, -CN, -NR6r7, COR^' -OR"^ , -CONR^R'^, C02R'^ and 
-S(0)nR^^; 

R^ and R7 are independently selected at each occurrence 
from H, C1-C4 alkyl, C1-C4 haloalkyl and C2-C8 
alkoxyalkyl ; 
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wherein C1-C4 alkyl, may be substituted with 0 to 2 
substituents independently selected at each 
occurrence from -OH or C1-C4 alkoxy groups,- 

rS, and Rio are independently at each occurrence H or 
5 C1-C4 alkyl; 

R^2 and R^^ are independently at each occurrence C1-C4 
alkyl or -NR^'^; 

r14 is C1-C4 alkyl or -Nr15r16. 

r15 and are independently at each occurrence H, C1-C4 

10 alkyl or C2"C8 alkoxyalkyl; 

aryl is phenyl substituted with 0 to 3 substituents 
independently selected at each occurrence from 
C1-C4 alkyl, halo, -CN, -OrI^^ _s(o)nR^^, -COrIS, 
-C02R1^. -NO2 and -Nr15r16. and 
15 n is independently at each occurrence 0, 1 or 2 . 

9 . A composition of matter comprising compound of 
Claim 1 wherein: 

20 Z is N; 

Y is Nr4, O or S(0)n; 

Ar is phenyl, naphthyl, pyridyl, pyrimidinyl , pyridazinyl, 
pyrazinyl, 1,3, 5-triazinyl, 1 , 2 , 4-triazinyl , furanyl, 
quinolinyl, isoquinolinyl , thienyl, imidazolyl, 

25 thiazolyl, indolyl, indolinyl, pyrrolyl, oxazolyl, 

benzof uranyl , benzothienyl , 2,3 -dihydrobenzof uranyl , 
2 , 3 -dihydrobenzothienyl , benzothiazolyl , indazolyl , 
isoxazolyl or pyrazolyl, each substituted with 0 to 4 
r5 groups; wherein Ar is attached to Y through an 

30 unsaturated carbon; 

r1 is H, halo, Ci-Cio alkyl, C2-C10 alkenyl, C2- 

Cio alkynyl, C3-C8 cycloalkyl, C1-C4 haloalkyl, aryl, 
heterocyclyl, -CN, -OR^, -SH, -S(0)nR^^/ -C0r7, 
-CONR%7^ -C02R'^, -0C(0)r13, -Nr8cOr7 , -N(C0R7)2, 

35 -NR^CONR^r'^ , -Nr8c02R'^, or -NR^R^ , 

wherein Ci-Cio alkyl, C2-C10 alkenyl, C2-C10 alkynyl 
or C3-C8 cycloalkyl is each substituted with 0 to 3 
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STobstituents independently selected at each 
occurrence from C1-C6 alkyl, C3-C6 cycloalkyl, halo, 
C1-C4 haloalkyl, -CN, -OR^ , -SH, -S(0)nR-^-^. -COr'^ , 
-C02R^ r -OC ( O ) Rl 3 , -NR^COR'^ , -N ( COR^ ) 2 , -NR^CONR^R^ , 
5 -Nr8c02R'^/ -NrSr'^, -C0NR%'^, aryl and heterocyclyl ; 

r3 is Ci~Cio alkyl, C2-C10 alkenyl, C2-C10 alkynyl, 
C3-C8 cycloalkyl, C1-C4 haloalkyl, aryl, 
heterocyclyl, -CN, -S(0)2R^^/ -C02R'^, -COR^ or 
-CONr6r7 , 

10 wherein Ci-Cio alkyl, C2-C10 alkenyl, C2-C10 alkynyl 

or C3-C8 cycloalkyl is each substituted with 0 to 3 
substituents independently selected at each 
occurrence from C1-C6 alkyl, C3-C6 cycloalkyl, halo, 
C1-C4 haloalkyl, -CN, -OR^, -S(0)nR^-^. -COR^ , -C02R'^ . 

15 -Nr8cOr7, -N(C0R7)2, -NR^CONR^'^ , -NR8c02R'^ / -Nr6r7 , 

-CONR^r'7, ajryl and heterocyclyl, 

with the proviso that when r3 is aryl, Ar is not 

imidazolyl ; 

R"^ is H, C1-C6 alkyl, C2-C6 alkenyl or C2-C6 alkynyl, 

20 wherein C2-C6 alkenyl or C2-C6 alkynyl is optionally 

substituted with C1-C4 alkyl or C3-C6 cycloalkyl and 
wherein C1-C6 alkyl is optionally substituted with 
C1-C4 alkyl, C3-C6 cycloalkyl, C1-C4 haloalkyl, -Or'^ , 
-S(0)nR-^^. -C02R'^/ -Nr6r7 or -NR^COR^O; 

25 is independently selected at each occurrence from 

Cl-Cio alkyl, C2-C10 alkenyl, C2-C10 alkynyl, C3-C6 
cycloalkyl, C4-C12 cycloalkylalkyl, aryl, 
heterocyclyl, halo, C1-C4 haloalkyl, -CN, -NO2. 
-Nr6r7^ -NR8C0R7, -NR8c02R'^ , -OR^ , -COR^, -CO2R'', 

30 -CONr6r7^ -CON(Or9>r7 and -S(0)nR^'^/ wherein 

Cl-Cio alkyl, C2-C10 alkenyl, C2-C10 alkynyl, C3-C6 
cycloalkyl and C4-C12 cycloalkylalkyl are substituted 
with 0 to 3 substituents independently selected at 
each occurrence from C1-C4 alkyl, -NO2 / halo, -CN, 

35 -Or7, -COr7, -C02R'^/ -CONr6r7, -nr6r7 , -NR^COR^, 

-NR8c02R'^/ -SH, and -S(0)nR^-^; 
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r6 and R7 are independently selected at each occurrence 
from H, C1-C4 alkyl, C1-C4 haloalkyl, C2-C8 
alkoxyalkyl , C3-C6 cycloalkyl, C4~ 
C12 cycloalkylalkyl , aryl, aryl (C1-C4 alkyl)-, 
5 heterocyclyl, heterocyclyl (C1-C4 alkyl)-, 

morpholinoethyl , morpholinopropyl and 

morpholinobutyl; or NR^R"^ taken together as a whole is 
piperidine , pyrrolidine , piperazine , 
N-methylpiperazine, morpholine or thiomorpholine; 
10 wherein C1-C4 alkyl, may be substituted with 0 to 2 

substituents independently selected at each 
occurrence from -OH or C1-C4 alkoxy groups; 
R^ is independently at each occurrence H or C1-C4 alkyl; 
R^ and R^^ are independently at each occurrence selected 
15 from H, C1-C4 alkyl and C3-C6 cycloalkyl; 

R^i is H, C1-C4 alkyl, C1-C4 haloalkyl, or C3-C6 
cycloalkyl; 

Ri2 is Ci"C4 alkyl, C1-C4 haloalkyl or -Nr6r7; 
R^^ is C1-C4 alkyl, C1-C4 haloalkyl, C2-C8 alkoxyalkyl, C3- 
20 C6 cycloalkyl, C4-C12 cycloalkylalkyl , -Nr6r7 ^ aryl, 

aryl(Ci-C4 alkyl)-, heterocyclyl or heterocyclyl (Ci- 

C4 alkyl ) - ; 

rI"^ is C1-C4 alkyl, C1-C4 haloalkyl, C2-C8 alkoxyalkyl, 
C3-C6 cycloalkyl, C4-C12 cycloalkylalkyl , -Nr15r16. 

25 R^5 and R^^ are independently selected at each occurrence 
from H, C1-C4 alkyl, C1-C4 haloalkyl, C2-C8 
alkoxyalkyl, C3-C6 cycloalkyl and C4- 
C12 cycloalkylalkyl; or -NR^^R^e taken together as a 
whole is piperidine, pyrrolidine, piperazine, 

30 N-methyl -piperazine, morpholine or thiomorpholine; 

aryl is phenyl, biphenyl or naphthyl, each substituted with 
0 to 3 substituents independently selected at each 
occurrence from Ci-Ce alkyl, C3-C6 cycloalkyl, halo, 
C1-C4 haloalkyl, -CN, -OR^S, -SH, -S(0)nR^^, -COrI^^ 

35 -C02R^^, -0C(0)r14, _isr02 , -NR^COrI^, -N(C0R15)2, 

-Nr8cONr15r16^ _1sjr8c02R15 , -Nr15r16 and -CONr15r16. 
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heterocyclyl is pyridyl, pyrimidinyl , triazinyl, furanyl, 
quinolinyl, isoquinolinyl , thienyl, imidazolyl, 
thiazolyl, indolyl, pyrrolyl; oxazolyl, benzofuranyl, 
benzothienyl , benzthiazolyl , isoxazolyl or pyrazolyl, 
5 each substituted with 0 to 3 substituents 

independently selected at each occurrence from Ci- 
C6 alkyl, C3-C6 cycloalkyl, halo, C1-C4 haloalkyl, 
-CN, -Or15^ -sH, -S{0)nR^^. -COrIS, _C02R15, 
-0C(0)R14, -NO2 , -NrScOrIS, -N(C0R15)2, 
10 -Nr8cONr15r16^ -Nr8c02R^^, -Nr15r16 ^nd -CONrI^R^^; 

and 

n is independently at each occurrence 0 , 1 or 2 . 



10. A composition of matter comprising compound of 
15 Claim 9 wherein: 



Z is N; 

Y is Nr4 or O; 

Ar is phenyl or pyridyl, each substituted with 0 to 4 
20 groups; 

R^ is H, halo, C1-C4 alkyl, C3-C6 cycloalkyl, aryl, ~CN, 

C1-C4 haloalkyl, -NR^R'^, -CONR^R'^ , -OR'^, -COR'^, -C02R'^ 
or -S(0)nR^^. 

wherein C1-C4 alkyl is substituted with 0 to 3 
25 substituents independently selected at each 

occurrence from C1-C3 alkyl, C3-C6 cycloalkyl, halo, 

-CN, -Or7, -s(0)nR^^/ "C0r7, -C02R'^/ -NR^COR^, 

-Nr8c02R'^/ -Nr6r7 and aryl; 
r3 is Ci-Cio alkyl, C2-C10 alkenyl, C2-C10 alkynyl, 
30 C3-C8 cycloalkyl, C1-C4 haloalkyl, airyl, 

heterocyclyl, -CN, -S(0)2R^^. -COr'^, -C02R'^ or 

-CONr6r7 ^ 

wherein Ci-Cio alkyl, C2-C10 alkenyl, C2-C10 alkynyl 
or C3-C8 cycloalkyl is each substituted with 0 to 3 
35 substituents independently selected at each 

occurrence from Ci-Ce alkyl, C3-C6 cycloalkyl, 
C1-C4 haloalkyl, halo, -CN, -OR^, -S(0)nR^^. -C02R'^, 



-117- 



wo 98/11075 



PCT/US97/16252 



-NR8cOR7, -NR8c0NR6r7, -nr8c02R7 , -NR6r7, aryl and 
heterocyclyl ; 

r4 is H, Ci-Ce alkyl or C2-C6 alkenyl, wherein Ci-Ce alkyl 
is optionally substituted with 01-04 alkyl, C3~C6 
5 cycloalkyl, C1-C4 haloalkyl, -Or7, -s(0)nRl2, -C02R7, 

-Nr6r7 -NR^COrIO; 

r5 is independently selected at each occurrence from 
C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, Cs-Ce 
cycloalkyl, C4-C8 cycloalkylalkyl , aryl, 
10 heterocyclyl, C1-C4 haloalkyl, halo, -CN, ~N02 , 

-NR6r7, -cOR7, -0R7, -CONR6r7 , -CON(Or9)r7, c02R7 and 
-S(0)nRl3^ 

wherein Ci-Ce alkyl, C2-C6 alkenyl, C2-C6 alkynyl, €3- 
Ce cycloalkyl and C4-C8 cycloalkylalkyl are 
15 substituted with 0 to 3 substituents independently 

selected at each occurrence from C1-C4 alkyl, -NO2/ 
halo, -CN, -Nr6r7, cOR7^ -0R7 , -CONR^R^, C02R'7 and 
-S(0)nRl^; 

r6 and R7 are independently selected at each occurrence 
20 from H, C1-C4 alkyl, Ci~C4 haloalkyl, C2-C8 

alkoxyalkyl, C3-C6 cycloalkyl, C4- 
C12 cycloalkylalkyl, aryl, aryl(Ci-C4 alkyl)-, 
heterocyc lyl , heterocyclyl ( Ci -C4 alkyl ) - , 
morpholinoethyl , mo3rpholinopropyl and 
25 morpholinobutyl ; or -NR^R^ taken together as a whole 

is piperidine, pyrrolidine, piperazine, 
N-methylpiperazine, morpholine or thiomorpholine; 
wherein C1-C4 alkyl, may be substituted with 0 to 2 
substituents independently selected at each 
30 occurrence from -OH or C1-C4 alkoxy groups; 

rS is independently at each occurrence H or C1-C4 alkyl; 
r9 and R^O are independently at each occurrence selected 

from H, C1-C4 alkyl and C3-C6 cycloalkyl; 
Rii is H, C1-C4 alkyl, C1-C4 haloalkyl, or C3-C6 
35 cycloalkyl; 

Ri2 is C1-C4 alkyl, C1-C4 haloalkyl or -Nr6r7; 
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r13 is C1-C4 alkyl, C1-C4 haloalkyl, C2-C8 alkoxyalkyl, C3- 
C6 cycloalkyl, C4-C12 cycloalkylalkyl , -NR^r'^ , aryl, 
aryl(Ci-C4 alkyl)-, heterocyclyl or heterocyclyl (Ci- 
C4 alkyl)-; 

5 r14 is C1-C4 alkyl, C1-C4 haloalkyl, C2-C8 alkoxyalkyl, 
C3-C6 cycloalkyl, C4-C12 cycloalkylalkyl , -NR^^R^^; 
r15 and R^^ are independently selected at each occurrence 
from H, C1-C4 alkyl, C1-C4 haloalkyl, C2-C8 
alkoxyalkyl, C3-C6 cycloalkyl and C4- 
C12 cycloalkylalkyl; or -NR^^rIG taken together as a 
whole is piperidine, pyrrolidine, piperazine, 
N-methyl-piperazine, inorpholine or thiomorpholine; 
aryl is phenyl substituted with 0 to 3 substituents 
independently selected at each occurrence from. 
C1-C4 alkyl, halo, -CN, -OR^^^ _s(0)nR^^. -COrIS, 
-C02R^^, -N02/ -NR^COrIS^ -Nr8cONR15r16 ^ -Nr8c02R^^ 
and -Nr15r16; 

heterocyclyl is pyridyl, pyrimidinyl , triazinyl, furanyl, 
thienyl, imidazolyl, thiazolyl, pyrrolyl, oxazolyl, 
isoxazolyl or pyrazolyl, each substituted with 0 to 3 
substituents independently selected at each 
occurrence from C1-C4 alkyl, halo, -CN, -OR^^, 
-S(0)nR^^/ -C02R^^, -NO2, -NR^COrIS^ -Nr8cONr15r16 ^ 
-NRSc02R^^r and -NrI^rI^; and 
n is independently at each occurrence 0, 1 or 2 . 



11. A composition of matter comprising compound of 
Claim 10 wherein: 



Z is N; 
Y is Nr4; 

Ar is phenyl or pyridyl, each substituted with 0 to 4 R^ 
groups ; 

r1 is H, halo, C1-C4 alkyl, C1-C3 haloalkyl, cyclopropyl, 

-CN, -NR6r'7, -CONR6r7, -C0R7, -C02R'^, -OR'^ or -S(0)nR^^ 
wherein C1-C4 alkyl is substituted with 0 to 3 
substituents independently selected at each 
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occurrence from C3-C4 cycloalkyl, halo, -CN, -Or'', 
-S(0)nR^^/ -COr7, -C02R'^, -Nr6r7 ; 
r3 is C1-C6 alkyl, C2-C6 alkenyl , C2-C6 alkynyl, 
C3-C6 cycloalkyl, C1-C4 haloalkyl or aryl, 
5 wherein Ci-Ce alkyl, C2-C6 alkenyl, C2-C6 alkynyl or 

C3-C6 cycloalkyl is each substituted with 0 to 3 
substituents independently selected at each 
occurrence from Ci-Cg alkyl, C3-C6 cycloalkyl, 
01-04 haloalkyl, halo, -CN, -OR^, -s(0)nR^^/ -C02B7 , 

10 -NR^COR'^, -NR8C0Nr6r7, -nr8c02R'^, -NR6r'7 and aryl; 

r4 is H, allyl, or C1-C4 alkyl, wherein C1-C4 alkyl is 
optionally substituted with C1-C4 alkyl, -Or'^, 
-S(0)2R^^/ -C02R'^, -Nr6r7 or -NR^COrIO; 
R^ is independently selected at each occurrence from 

15 C1-C6 alkyl, aryl, heterocyclyl, C1-C4 haloalkyl, 

halo, -CN, -NO2, -NR6r7, -C0R7, -OR^ , -CONR^R^, 
-CON(Or9)r7, -C02R'^ and -S(0)nR^^. wherein Ci-Ce alkyl 
is substituted with 0 to 3 substituents independently 
selected at each occurrence from C1-C4 alkyl, -NO2, 

20 halo, -CN, -NR^R^ , COR^' -OR'^ , -CONR^R^ , C02R'^ and 

-S(0)nR^^; 

R^ and R7 are independently selected at each occurrence 
from H, C1-C4 alkyl, C1-C4 haloalkyl and C2-C8 
alkoxyalkyl ; 

25 wherein C1-C4 alkyl, may be substituted with 0 to 2 

substituents independently selected at each 
occurrence from -OH or O1-O4 alkoxy groups; 
rQ, R^ and R^^ are independently at each occurrence H or 
C1-O4 alkyl; 

30 r12 and R^^ are independently at each occurrence O1-C4 
alkyl or -NR^R^ ; 
r14 is O1-O4 alkyl or -Nr15r16. 

r15 and r16 are independently at each occurrence H, C1-C4 
alkyl or C2-C8 alkoxyalkyl; 
35 aryl is phenyl substituted with 0 to 3 substituents 
independently selected at each occurrence from 
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C1-C4 alkyl, halo, -CN, -OR^^, -S(0)nR^^. -COrI^ , 
-C02R^^, -NO2 and -NR^^rI^; and 
n is independently at each occurrence 0 , 1 or 2 . 

5 12 . A composition of matter comprising compoiind of 

Claim 11 wherein: 

Z is N; 
Y is NR4; 

10 Ar is phenyl or pyridyl, each substituted with 2 to 4 R^ 
groups ; 

R^ is H, methyl, ethyl, cyclopropyl, -CF3, or -N(CH3)2; 
r3 is C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, 
C3-C6 cycloalkyl, C1-C4 haloalkyl or aryl, 
15 wherein Ci-Ce alkyl, C2-C6 alkenyl, C2-C6 alkynyl or 

C3-C6 cycloalkyl is each substituted with 0 to 3 
substituents independently selected at each 
occurrence from C1-C4 alkyl, C3-C6 cycloalkyl, -CF3, 
halo, -CN, -OR'^, and airyl; 
20 R^ is H, methyl, ethyl, i-propyl, n-propyl, n-butyl, 
i-butyl, s-butyl, n-butyl, or allyl; 
R^ is independently selected at each occurrence from 

methyl, ethyl, i-propyl, n-propyl, aryl, -CF3 , halo, 
-CN, -N(CH3)2, -C(=0)CH3, -OCH3 , -OCH2CH3 , -OCF3 . and 
25 -S(0)2CH3; 

r14 is C1-C4 alkyl or -Nr15r16. 

r15 and R^^ are independently at each occurrence H, C1-C4 

alkyl or C2-C8 alkoxyalkyl; 
aryl is phenyl substituted with 0 to 3 substituents 
30 independently selected at each occurrence from 

C1-C4 alkyl, halo, -CN, -OrI^, ^s{0)n^^^, -COR^S, 

-C02R^^/ -NO2 and -Nr15r16; and 
n is independently at each occurrence 0, 1 or 2 . 

35 13 . A coiT^osition of matter comprising compound of 

Claim 9 wherein: 
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Z is N; 

Y is Nr4 or O; 

Ar is phenyl or pyridyl, each substituted with 0 to 4 
groups ; 

5 is halo, Ci~Cio alkyl, C2-C10 alkenyl , C2- 

Cio alkynyl, C3-C8 cycloalkyl, C1-C4 haloalkyl , aryl, 
heterocyclyl, -CN, -Or'^ , -SH, -S(0)nR^^. -COr'^ , 
-CONrSr?, -c02R'^, -0C(0)R^3, -Nr8cOr7, -N(C0R7)2, 
-Nr8conr6r7, -Nr8c02R'', or -Nr6r7 ^ 

10 wherein Ci-Cio alkyl, C2-C10 alkenyl, C2-C10 alkynyl 

or C3-C8 cycloalkyl is each substituted with 0 to 3 
substituents independently selected at each 
occurrence from Ci-Cg alkyl, C3-C6 cycloalkyl, halo, 
C1-C4 ^laloalkyl, -CN, -OR^ , -SH, -S{0)nR^^/ -COR^ , 

15 -C02R'^f -0C(0)r13, -NrScOr7, ~N{C0R7)2, -Nr8cONr6r7 , 

~Nr8c02R'^. -Nr6r7, -CONr6r7^ aryl and heterocyclyl; 
r3 is C1-C4 alkyl, -CN, C3-C6 cycloalkyl, C1-C4 haloalkyl, 
-0R7, -COR"^, -CO2R7 or -CONr6r7, 
wherein C1-C4 alkyl is substituted with 0 to 3 

20 substituents independently selected at each 

occurrence from C1-C4 alkyl, C3-C6 cycloalkyl, C1--C4 
haloalkyl, halo, -CN, -Or7, -s{0)^R^^, -COr7 , -c02R7 , 
-Nr8cOr7, -N(C0R7)2, -NrScONR^R^ , -Nr8c02R'^ , -Nr6r7 
and ~CONr6r7; 

25 r4 is H, C1-C6 alkyl or C2-C6 alkenyl, wherein Ci-Ce alkyl 
is optionally substituted with C1-C4 alkyl, C3-C6 
cycloalkyl, C1-C4 haloalkyl, -Or7, -S(0)nR^^. -C02R'^, 
-Nr6r7 or -NR^COrIO; 
R^ is independently selected at each occurrence from 

30 Ci-Cio alkyl, C2-C10 alkenyl, C2-C10 alkynyl, C3-C6 

cycloalkyl, C4-C12 cycloalkylalkyl , aryl, 
heterocyclyl, -N02/ halo, -CN, C1-C4 haloalkyl, 
-Nr6r7, -Nr8cor7, -NR8c02R'^, -Or7 , -C0R7, --C02R'^ , 
-CONr6r7, -CON(Or9)r7 and -S{0)nR^^/ 

35 wherein Ci-Cio alkyl, C2-C10 alkenyl, C2-C10 alkynyl, 

C3-C6 cycloalkyl and C4-C12 cycloalkylalkyl are 
substituted with 0 to 3 substituents independently 
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selected at each occurrence from C1-C4 alkyl, -NO2 / 
halo, -CN, -OR^, -COR'^ , -CO2BP , -CONr6r7^ -Nr6r7 , 
-NR^COR'^, -NR8c02R'^ and -S(0)nR^^; 
R^ and R7 are independently selected at each occurrence 
5 from H, C1-C4 alkyl, C1-C4 haloalkyl, C2-C8 

alkoxyalkyl, C3-C5 cycloalkyl, C4- 
C12 cycloalkylalkyl , aryl, aryl(Ci-C4 alkyl)-, 
heterocyclyl , heterocyclyl (C1-C4 alkyl ) - , 
moirpholinoethyl , morpholinopropyl and 

10 morpholinobutyl; or NR^R^ taken together as a whole is 

piper idine , pyrrolidine , piperazine , 
N-methylpiperazine, morpholine or thiomorpholine; 
wherein C1-C4 alkyl, may be substituted with 0 to 2 
substituents independently selected at each 

15 occurrence from -OH or C1-C4 alkoxy groups; 

is independently at each occurrence H or C1-C4 alkyl; 

R^ and R^^^ are independently at each occurrence selected 
from H, C1-C4 alkyl and C3-C6 cycloalkyl; 

r11 is H, C1-C4 alkyl, C1-C4 haloalkyl, or C3-C6 
20 cycloalkyl; 

r12 is C1-C4 alkyl, C1-C4 haloalkyl or -NR^r7; 

r13 is C1-C4 alkyl, C1-C4 haloalkyl, C2-C8 alkoxyalkyl, 
C3-C6 cycloalkyl, C4-C12 cycloalkylalkyl , -Nr6r7, 
aryl, aryl(Ci-C4 alkyl)-, heterocyclyl or 
25 heterocyclyl (C1-C4 alkyl ) - ; 

R^^ is C1-C4 alkyl, C1-C4 haloalkyl, C2-C8 alkoxyalkyl, 
C3-C6 cycloalkyl, C4-C12 cycloalkylalkyl, -NR^^R^^; 

r1^ and r1^ are independently selected at each occurrence 
from H, C1-C4 alkyl, C1-C4 haloalkyl, C2-C8 
30 alkoxyalkyl, C3-C6 cycloalkyl and C4- 

C12 cycloalkylalkyl; or -NR^^R^^ taken together as a 
whole is piper idine, pyrrolidine, piperazine, 
N-methyl-piperazine, morpholine or thiomorpholine; 

aryl is phenyl or naphthyl, each substituted with 0 to 3 
35 substituents independently selected at each 

occurrence from C1-C4 alkyl, halo, -CN, -OR^^, 
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-SiOnR^"^/ -COR^^, -C02R^^/ -NO2 , -Nr8cOr15, 
-Nr8cONr15r16^ -NrSc02R^^ and -NrI^rIG. 
heterocyclyl is pyridyl, pyrimidinyl , triazinyl, furanyl, 
thienyl, imidazolyl, thiazolyl, pyrrolyl, oxazolyl, 
5 isoxazolyl or pyrazolyl, each substituted with 0 to 3 

substituents independently selected at each 
occurrence from C1-C4 alkyl, halo, -CN, -OR^^^ 
-S(0)nR^^/ -C02R1^, -NO2 , -NrScOrIS, -NrScONr15r16 ^ 
-Nr8c02R1^, and -Nr15r16. ^nd 
10 n is independently at each occurrence 0, 1 or 2 . 



14. A composition of matter comprising compound of 
Claim 13 wherein: 



15 Z is N; 

Y is Nr4; 

Ar is phenyl or pyridyl, each substituted with 0 to 4 R^ 
groups ; 

r1 is H, halo, Ci-Ce alkyl, C2-C6 alkenyl , C2-C6 alkynyl, 
20 C3-C6 cycloalkyl, C1-C4 haloalkyl, aryl, 

heterocyclyl, -CN, -Or'^, -S(0)nR^^/ -COr'^ , -CONR^R^^ 
-C02R'^ or -Nr6r7, 

wherein Ci-Ce alkyl, C2-C5 alkenyl, C2~C6 alkynyl or 
C3-C5 cycloalkyl is each substituted with 0 to 3 

25 substituents independently selected at each 

occurrence from C1-C6 alkyl, C3-C6 cycloalkyl, halo, 
C1-C4 haloalkyl, -CN, -OR^ , -SH, -S(0)nR^^/ -COR^ , 
-C02R'^/ -0C(0)R1^, -Nr8cOr7, -N(C0R'^)2. -3^8coNr6r7 , 
-Nr8c02R''/ -Nr6r7^ -CONr6r7^ aryl and heterocyclyl; 

30 r3 is C1-C4 alkyl, -CN, C3-C6 cycloalkyl, C1-C4 haloalkyl, 
-0R7, -C0R7 or -CO2R7, 

wherein C1-C4 alkyl is substituted with 0 to 3 
substituents independently selected at each 
occurrence from C3-C6 cycloalkyl, C1-C4 haloalkyl, 
35 halo, -CN, -OR^ , -s(0)nR^^, -COR^ , -C02R'^, -NR^COR^, 

-Nr6r7 and -CONr6r7 ; 
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r4 is H, allyl, or C1-C4 alkyl, wherein C1-C4 alkyl is 
optionally substituted with C1-C4 alkyl, -Or'^, 
-S(0)2R^^, -C02R'^, -Nr6r7 or -NR^COrIO; 

r5 is independently selected at each occurrence from 
5 Ci-Ce alkyl, aryl, heterocyclyl , C1-C4 haloalkyl, 

halo, -CN, -NO2, -NR%7^ -COR^. -OR^ , -CONR6r7, 
-CON(Or9)r'7, -C02R'^ and -S(0)nR^^, wherein Ci-Ce alkyl 
is substituted with 0 to 3 substituents independently 
selected at each occurrence from C1-C4 alkyl, -NO2, 
10 halo, -CN, -NR6r7, cOR^' -OR'^, -CONR^R^, C02R'^ and 

-S(0)nR^^; 

R^ and R7 are independently selected at each occurrence 
from H, C1-C4 alkyl, C1-C4 haloalkyl and C2-C8 
alkoxyalkyl ; 

15 wherein C1-C4 alkyl, may be substituted with 0 to 2 

substituents independently selected at each 
occurrence from -OH or C1-C4 alkoxy groups; 
r8, R^ and R^^ are independently at each occurrence H or 

C1-C4 alkyl; 

20 r12 and R^^ are independently at each occurrence C1-C4 
alkyl or -NR^r'^; 
R^^ is C1-C4 alkyl or -NR^^j^ie. 

r1^ and R^^ are independently at each occurrence H, C1-C4 
alkyl or C2-C8 alkoxyalkyl; 
25 aryl is phenyl substituted with 0 to 3 substituents 
independently selected at each occurrence from 
C1-C4 alkyl, halo, -CN, -OR^^, _s{0)nR^^/ -COR^^, 
-C02R^^/ "NO2 and -NrI^rIS. and 
n is independently at each occurrence 0, 1 or 2 . 

30 

15. A method for treating affective disorders, 
anxiety, depression, post-traumatic stress disorders, 
supranuclear palsy, seizure disorders, stroke, irritable 
bowel syndrome, immune suppression, Alzheimer's disease, 
35 gastrointestinal disease, anorexia nervosa or other eating 
disorders, drug or alcohol withdrawal symptoms, drug 
addiction, inflammatory disorders, or fertility problems in 
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a mammal in need of such treatment comprising administering 
to the mammal a therapeutically effective amount of a 
compound of formula (I) as defined in any one of Claims 
1-14. 

16. A pharmaceutical composition comprising a 
pharmaceutically acceptable carrier and a therapeutically 
effective amount of a compound of formula (I) as defined in 
any one of Claims 1-14. 



-126- 



INTERNATIONAL SEARCH REPORT 



intern. nal Application No 

PCT/US 97/16252 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 6 C07D241/20 A51K31/495 C07D401/12 CO7D405/12 
C07D241/18 

Aooordtng to international Patent Ciaseiiication (IPC) or to both national classifioalion and IPC 



C07D253/O7 



B. FIELDS SEARCHED 



Minimum documentation aearohed <olasaif»ation ayatem followed by olaaatfiaaiion aymbols) 

IPC 6 C07O A61K 



Documentation searched other than minimum doounwntation to the extent that auoh documenta are included in the field* aearohed 



Electronic data base consulted during the intemationat search (name of database and, where practical, searoh terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category Citation of document, with indication, where appropriate, of tKe relevant passages 



Relevant to claim No. 



wo 95 10506 A (THE DU PONT MERCK 
PHARMACEUTICAL COMPANY) 20 April 1995 
dted in the application 
see the whole document 

WO 95 33750 A (PFIZER) 14 December 1995 
cited in the application 
see the whole document 

WO 94 13676 A (PFIZER) 23 June 1994 
cited in the application 
see the whole document 

EP 0 242 957 A (TOYO JOZO KABUSHIKI 
KAISHA) 28 October 1987 
see page 43-49; claim 1 



1-16 



1-16 



1-16 



1-16 



□ 



Further dooumants are listed In the continuation of box C. 



0 



Patent famity membefs are listed in annex. 



> Special categories of cited documents : 



document defining ttie general state of the art which is not 

considered to be of particular rsievance 
earlier document but publiahed on or after the international 

filing date 

document which may threw doubts on priority claim(s) or 
which IB cited to establish the puMbation date of another 
citation or other special reason (as specified) 

document referring to an oral dtsolosure, use, exhibition or 
other means 



"O* 



document published prior to tfie international filing date but 
later than the prionty date claimed 



*T* later document publiahed after the international filing dale 
or prionty date and not in conflict with the application but 
cited to understand tfie principle or theory underlying the 
invention 

'X' document of particular relevance; the claimed invention 
cannot be considered noval or cannot be oonsiderad to 
Involve an inventive step when the document is taken alone 

"Y' document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such doou- 
mants, such oomtMnation being obvious to a person skilted 
in the art. 

document memtier of the same patent family 



Date of the actual completion of the international searoh 



16 December 1997 



Date of mailing of the intemational search report 



1 6. Ot. 98 



Name and mailing address of the ISA 

European Patent Offioe, P.B. 5818 Patentlaan 2 

NL ■ 2280 HV Rijswiik 
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl. 
Fax: (+31-70)340-3016 



Authorized officer 



Lauro, P 



FofiTi PCT/ISAy210 (8ecor»d sheet) <July 1992) 



INTERNATIONAL SEARCH REPORT 

Information on patent family members 



Interna Application No 

PCT/US 97/16252 



Patent document 
cited in search report 



Publioation 
date 



Patent family 
memt»r(9) 


Puk>lication 
date 


All 
MU 




A 
M 




DK 


Q/in77QQ 


A 




PA 


^1/ HUOU 


A 
n 


Cm\J K/''^ -7J 






A 








A 


X J 1 X y Q 


CD 




A 
M 


.3X u/ y u 


FI 


961599 


A 




HR 


940664 


A 


31-12-96 


HU 


74464 


A 


30-12-96 


JP 


9504520 


T 


06-05-97 


NO 


961425 


A 


12-06-96 


PL 


313973 


A 


05-08-96 


SK 


47096 


A 


01-10-96 


ZA 


9407921 


A 


11-04-96 



WO 9510506 A 



20-04-95 



WO 9533750 A 



14-12-95 



AU 


2453095 


A 


04-01-96 


BR 


9502708 


A 


30-04-96 


EP 


0764166 


A 


26-03-97 


FI 


964894 


A 


05-12-96 


HU 


75774 


A 


28-06-97 


JP 


9507249 


T 


22-07-97 


NO 


965237 


A 


06-02-97 


PL 


320631 


A 


13-10-97 



WO 9413676 A 



23-06-94 



AU 


5666494 


A 


04 


-07 


-94 


CA 


2150016 


A 


23 


-06 


-94 


CN 


1097758 


A 


25 


-01 


-95 


cz 


9501584 


A 


17 


-01 


-96 


EP 


0674641 


A 


04 


-10 


-95 


FI 


935585 


A 


18 


-06 


-94 


HU 


70505 


A 


30 


-10 


-95 


JP 


7509726 


T 


26 


-10 


-95 


NO 


952398 


A 


16 


-06 


-95 


NZ 


258690 


A 


29 


-01 


-97 


PL 


309357 


A 


02 


-10 


-95 


ZA 


9309271 


A 


12 


-06 


-95 



EP 242957 A 28-10-87 JP 62198671 A 02-09-87 

US 4837319 A 06-06-89 
US 4877875 A 31-10-89 



Form PCT/ISA/210 {patent tamiJy annex) <Juty 1992) 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 

Information on patent family memt>ers 



Inten. jnal Application No 

PCT/US 97/16252 



Patent docunfient 
cited in search report 



Pubilcation 
date 



Patent family 
niember(s) 



Publication 
date 



EP 242957 



us 

US 



4870176 A 
4877877 A 



26-09-89 
31-10-89 



Fofm PCT/ISA/21 0 (palenl tamtly annex) (July 1992) 



page 2 of 2 



